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CONGENITAL PYLORIC STENOSIS * 
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REVIEW OF LITERATURE 


Reports of post-mortem findings showing pyloric stenosis with hyper- 
trophy of the musculature, which was believed to be congenital, are found 
in the literature as early as 1841. Osler and Scudder accept references 
even much earlier. Landerer collected reports of ten such cases in 1879, 
and later Maier reported twenty-one cases found by himself in the dead- 
house, None of these was in an infant. In 1887 Hirschsprung of Copen- 
hagen reported two cases in infants, and practically placed the condition 
in the category of recognized pathologic lesions. Since that time a con- 
siderable literature on the subject has developed, 

In 1896 F. Schweyzer' first suggested operative treatment for the 
relief of the obstruction either by divulsion or gastro-enterostomy. 

In 1897 Stern? operated on the first patient with unfortunately a fatal 
result. In 1898 Willy Meyer operated, using a Murphy button, also with 
a fatal termination. In 1898 Lobker first operated successfully on a 
child eleven weeks old. In 1901, M. Schmidt* collected from the liter- 
ature eight cases of gastro-enterostom\ for congenital pvloric stenosis 
with four recoveries and four deaths and one case of py loroplasty with 
death. 

Practically, then, the operative treatment of congenital pyloric 
stenosis is little more than ten years old. 

Pfaundler* in 1897, after the report of Stern’s unsuccessful case, 
investigated and reported fully on this subject. His article is a severe 
criticism of Stern’s work. Pfaundler comes to the conclusion that there 
is no warrant for assuming the existence of an organic congenital pylori: 
stenosis. He believes that in the cadaver of an infant a permanent con- 
traction of the musculature at the pylorus can persist even after death, 
which may appear as a hyperplastic tumor obstructing the lumen. He 
believes that the cases of congenital pyloric stenosis reported by Hirseh- 
sprung and Stern and others are to be explained in this way. 

* Read in the Section on Diseases of Children of the American Medical Asso 
ciation, at the Sixty-first Annual Session, held at St. Louis, June, 1910. 

1. Schweyzer, F.: New York Med. Jour., Nov. 21, 1896. 

2. Deutsch. med. Wehnschr., 1898, No. 38, p. 601. 

3. Schmidt, M.: Arch. f. klin. Chir., 1901, Ixiii, 976. 
4. Pfaundler: Wien. klin. Wehnschr., 1898, No. 45, p. 1025. 
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Pfaundler’s erroneous and fantastic conception of this condition has 
done much harm and has misled many pediatrists into regarding the 
cases of true hypertrophic stenosis as cases of spasm and has prevented in 
this way the more general adoption of the early and proper operative 
treatment. Thomson® in 1897 came to much the same conclusion. He 
must have changed his views later, however, as he has since had his col- 
league, Stiles, operate in many of his cases, Teubner and his followers 
at first regarded the condition as due to pyloric spasm, and Mikuliez in 
the first edition of the Von Bergmann-Bruns-Mikulicz handbook of 
surgery stated that he had not encountered the condition and was not 
prepared to discuss the question as to whether an operation was war- 
ranted or not. 

Pfaundler in his first paper had gone so far as to state that “in none 
of these cases was there any warrant for a serious operation.” Trauten- 
roth® reports a case in which operation was successfully done and collects 
reports of twelve cases from the literature with seven recoveries and five 
deaths. He believes that there is a characteristic svmptom-complex in 
voung infants due to a congenital pyloric obstruction, and that a sufficient 
number of cases have been carefully observed to warrant the conclusion 
that the obstruction is organic. 

In 1903 Walter Freund? of Breslau reports six cases observed in the 
Breslau clinic and reviews the subject. In 1905 Wachenbeim* published 
a paper on hypertrophy and stenosis of the pylorus in infants, which 
Was read hefore the pediatric section ot the New York Academ\ of Medi- 
cine. THe collected reports of about SIXt\ cases from the literature. He 
reports a fatal case, giving the post-mortem findings, and concludes that 
in his case an operation would have been the only hope. He believes that 
cases of congenital pyloric stenosis can be divided into three groups: 


1. Those of infants which live for some years, even to adult life, with 


more or Jess symptoms of obstruction due to a stenosis of moderate 
degree, 

2. Those of infants which present svmptoms of pyloric obstruction 
which disappear spontaneously. 

3. Cases of infants which either die within a few weeks of inanition 
or are relieved of an almost total obturation by surgical measures. 

Wachenheim could collect reports of thirty-two operations with fifteen 


cures and seventeen deaths. In 1905 Sceudder® reports from the literature 


5. Thomson: Seot. Med. and Surge. Jour... June, 1897. 
6. Trautenroth: Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1902, ix, 724. 
7. Freund, W.: Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1903, xi, No. 2. 

8. Wachenheim: Am. Jour. Med. Se.. 1905, exxix, 636, 

9. Seudder, C. L., and Quinby, W. C.: Stenosis of the Pylorus in Infaney: An 
Analysis of 115 Cases, The Journal A. M. A.. May 27, 1905, p. 1665, June 3, 
1905, p. 1742 























stetanns alinssen icone 


eer 


i. D. BEVAN ST 
115 cases in which fifty-nine patients were operated on; one patient twice ; 
forty by gastro-enterostomy, with twenty-one deaths: eleven 1y\ divulsion, 
with four deaths; eight by pyloroplasty, with four deaths, and one fatal! 
case of pylorostomy. In 1906 Cautley and Stiles’? present very full and 
Valuable papers in a symposium on this subject. Cautley has published 
several times on this subject, in 1898 reporting two cases and collecting 
reports of seventeen from the literature; and writing again in 1902, when 
he was able to collect fifty cases; in his paper of 1906 he states that the 
condition is much more common than generally believed. He himself has 
had sixteen cases and believes that he could probably collect reports of 
from 100 to 150 from the literature, 
Stiles reviews the subject especially from the surgical standpoint and 


reports twenty-two cases operated on by himself. In 1908 Bunts of Cleve 











Fig. 1.—Drawing of stomach of a child that died at age of 9 weeks, suffering 
from congenital stenosis of pylorus. Breast-fed until 3 weeks old, during which 
time there was persistent vomiting. Weight at birth, 714 pounds; weight at 
death, 64% pounds. Note cranberry-sized swelling. A, at pylorus: B, duodenum; 
(, stomach. (From Rush Medical College Pathological Museum.) Drawings 
made by Miss M. von Stoesser. 


land read before the American Surgical Association a paner on infantile 
hypertrophic stenosis of the pylorus. Hle collected reports of 114 cases, 
with fiftv-three recoveries and sixty-three deaths. In 1908 Cautley pre- 
sents a further contribution to this subject.1! His paper is on the pathol- 
ogy of congenital hypertrophy of the pylorus in relation to treatment. 
Hle says: 


Accepting the view that there is such a condition as pyloric spasm in infants, 


there is no evidence that spasm could cause hypertrophy. Spasm of the pylorus 


10. Cautley and Stiles: Brit. Med. Jour., Oet. 13. 1906, p. 939. 
11. Cautley: Brit. Med. Jour., Feb. 8, 1908, p. 323. 
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does occur at all ages, but it does not produce the condition of hypertrophy which 
is peculiar to the first few weeks of life. Recovery from pylorie spasm under 
medical treatment in cases mistaken for true hypertrophy has led to an unduly 
favorable estimate of the value of medical treatment in true hypertrophy. True 
hypertrophy varies from a degree which is fatal unless relieved surgically to a 
slight hyperplasia which is compatible with life. 


Cautley regards it as of vital importance to differentiate spasm from 


hypertrophy. He urges that the medical treatment of true hypertrophy 
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Fig. 2.—Longitudinal section through A, hypertrophied tumor mass at 


pylorus; B, duodenum and (c) stomach, showing (D) the normal longitudinal 
folds of mucous membrane hypertrophied in pyloric region of the stomach from 
stomach shown in Figure 1. E shows area from which tissue was taken for 
microscopic section as shown in Figure 3. 


should not be unduly prolonged. WKoplik'? of New York writes on con- 
genital pyloric spasm and congenital stenosis of the pylorus in infants. 
He reports a number of cases of pyloric spasm and. several of pyloric 
stenosis, in two of which the patients were operated on by his surgical 
colleague at the Mount Sinai Hospital, Dr. Lilienthal, with one recovery 
and one death. In the fatal case the patient died of a middle-ear infee- 
tion which was operated on and drained, 


12. Koplik: Jour. Am. Med. Se., July, 1908, p. 1. 
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This brief sketch of the literature IT have obtained from reviewing the 
subject In: my own library. [It contains, however, the important steps in 
the development of our present knowledge of the subject. [| have operated 
on four patients with three recoveries and one death. 

I shall attempt trom my own experience and from a review of the 
literature to analyze the facts and to present for consideration an estimate 
of the value of and indications for surgical interference in congenital 


pyloric stenosis. 
INDICATIONS FOR OPERATION 


I. The Kaistence of a True Hypertrophy.—I\n the patients on whom 
I have operated T have found exactly the same conditions in each case : 
they were as alike as so many peas. There was a hard cartilaginous 
tumor at the pylorus about the size and shape of a cranberry (Figs. 1 
and 2). Cunningham has shown in his studies of this subject that the 


pylorus in infancy is well marked, forming a distiret mass of muscle 








Kio. 4 Subject: from which specimen shown in Figure Lo owas taken. This 


shows clearly the peristaltic waves of stomach 


] 


tissue easily differentiated from the stomach and duodenum: at the same 


time, as [| have had the opportunity of proving to myself, the normal 
infant pylorus, whether contracted or relaxed, presents rothing like the 
distinct tumor mass of the case of congenital hypertrophy which produces 
stenosis. Under the microscope the tumor is due to a greatly hypertro- 
phied muscularis, both lavers being involved, but most of the thickening 
is due to hypertrophy of the circular muscle laver (Fig. 3). Anyone 


who has seen a typical case, either at operation or post mortem and 


CSpPec lally 1b tne las studied a MICTOSCOPIE SO¢ tion, can have ho doubts as 


to the existence of a congenital organic hypertrophy of the pylorus pro- 
ducing stenosis. Pfaundler’s views are to-day no longer tenable 
2. The Symplom-Compler—l shall net go into this very fully. as 


I 


you of the Section on Diseases of Children are much better prepared to 


draw this picture than 1.) The sympioms come on from a few days to 
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six weeks or more after birth. They consist of vomiting after feeding, 
which at first may be irregular but which gradually becomes regular and 
persistent. The vomiting is forcible and proje tile. The child loses 
weight, even after change of diet: as the condition progresses visible 
peristalsis can be seen, sometimes of such an exaggerated character that 
it can be easily seen and photograp| ed ( Fie, 1). The child becomes more 
and more emaciated (Fig. 5): in a fair proportion of cases a distinet 
small, hard, firm tumor can be felt at the pylorus. This is not by any 
means constant and a positive diagnosis must not be witheld because of 
its absence. 

3. Other Conditions Which Simulate Py eric Stenosis Undoubted | 
other conditions than an organic stenosis at the pylorus can give much 
the same picture. Spasm of the pylorus from. any cause can produce 
vomiting, peristalsis and loss of weight. The svinptoms are seldom as 
severe and persistent as in cases of organic obstruction. The vomitine 


is seldom as forcible, the peristalsis is seldom as marked, and the pylori 














hig. 6. -Child with congenital pyloric stenosis showing high grade of emaci 


ition and dilatation of stomach Krank N. Walls case.) 


contraction is seldom as palpable as in organic obstruction. Persistent 
vomiting in infaney from improper feeding might simulate or rather 


suggest the possibility of stenosis. 


I. Diff re ntiation from Other ( onditions. The differentiation i 


a 
elven case which can be observed for some time must. I think, be deter- 
mined by excluding other causes of vomiting, such as improrer feeding, 
by careful attention to the child’s diet. With the possibility of pylori 
spasm in view, unless the condition of the child when first seen demands 
immediate operative relief, the stomach can be washed Out, proper feed 
ing instituted and the case watched for Some days in order to establish 
a positive diagnosis. A> sufficiently definite, clinical diagnosis can be 
made of pyloric obstruction if, after eliminating such possibilities as 
improper feeding and giving the infant the benefits of gastric lavage and 


proper diet, the vomiting persists and visible peristalsis of the stomae!] 
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can be made out with continued loss of weight and progressive weakness. 
Of course, if a distinct pyloric tumor can be felt, it makes the diagnosis 
all the more certain, 
5. Treatment.—Altter a definite diagnosis has been made, what should 
be the treatment? In answer to this IT should say ‘operative relief in all 
eases.” It is especially to emphasize this advice that I present this paper. 
The surgical treatment of stomach Jesions has progressed so far that we 
can sav that a patient's ehances of cure in any Case of obstruction of the 


pylorus is much greater with surgical than without surgical aid ; and this 





Kig. 6 Picture of ehild 


5 vears old on whom a 
formed by the author 


gastro-enterostomy was per- 
when the patient was 5 weeks 


old, on account of a congen- 
Boy is in excellent health 


ital pyloric stenosis and no untoward symptoms 


whatsoever. 


is equally true whether the obstruction is due to the scar tissue of ulcer 
| 


or the new growth of a malignant neoplasm or the thickened musculature 


of a congenital pyloric stenosis. 


The unfortunate and discredited views of Pfaundler have even to-day 


some influence and because of them many infants with the typical picture 
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of organic pyloric obstruction are allowed to waste away and die while 
the hopeless effort is being made to cure the condition by diet and internal 
medication. 

To those who have seen both the clinical picture and the operative 
and post-mortem findings in these cases, there is no longer any question 
about the existence of a definite organic obstruction as the cause of the 
clinical picture; and it is also quite as clear that the only hope of relief 
is some surgical operation which will overcome the obstruction. 

6. Operation.—What form of surgical treatment should be adopted ? 
This can be answered to-day with a good deal of positiveness. In the 
early work on these cases a number of divulsions of the pylorus were done 
—the so-called Loreta operation. It was soon found, however, that this 
was not a reliable procedure; that many of the patients who were appar- 
ently cured, relapsed, so that the divulsion operation has been quite gen- 
erally discarded. There remain practically but two methods to consider, 
pyloroplasty and gastro-enterostomy. Pyloroplasty has a number of 
advocates. It leaves the stomach and intestinal canal more nearly normal! 
than does gastro-enterostomy, which leaves a loop of bowel between the 
pylorus and the new opening, which is to a certain extent side-tracked 
from the rest of the alimentary canal. Pyloroplasty is, however, difficult 
to do in the presence of such a great thickening of the muscularis at the 
pviorus; and, inasmuch as the objection just mentioned to gastro-enter- 
ostomy is more theoretical than real, and inasmuch as gastro-enterostomy 
can be done so rapidly and safely by modern surgical technic, it has grad- 
ually become the favorite operation for the relief of most forms of pvloric 
stenosis. Pyloroplasty, and especially the Finney modified pyloroplasty, 
are well-recognized surgical procedures in this condition, and have a num- 
ber of advocates. There can be no doubt, however, that there is greater 
danger of recurrence of symptoms due to a recurrence of the obstruction 
after pvloroplasty than after gastro-enterostomy. 

?. Technic of Gastro-Enterostomy.—This presents no special diffi- 
culties in these cases to one who has had some experience with them. The 
infant’s intestines and stomach are of course very small, and special 
instruments are desirable. Very small forceps and very small intestinal 
and stomach clamps, which will exert no dangerous pressure on the vis 
cera, should be employed. The posterior no-loop operation with clamps 
should be made with the needle and thread; no mechanical device like the 
Murphy button can be employed because of the small caliber of the infant 
intestine. Ether is the anesthetic of choice in these cases, and when pos- 
sible the stomach should be washed out just before the operation and suf- 
ficient fluids introduced into the child’s system by rectal injections and, 
if necessary, physiologic salt solution subcutaneously. A skilled operator 
can do a gastro-enterostomy in from twenty to twenty-five minutes. 
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Special care should be taken to secure a good closure of the abdominal 
incision, which should be of course in the mid-line above the umbilicus 
and of sufficient length to permit of rapid operating. I mention this 
point because many of these children are in such poor general condition 
that wound healing is apt to be slow and insecure and postoperative 
hernia may occur. 

8. After-Treatment.—This is important. The child should be given 
normal salt solution per rectum, and if this is not well retained, to supply 
subcutaneously the fluid which is so much needed by these little patients. 
Within six or eight hours after the operation water and milk can and 
should be given by mouth. Usually this will be well borne and the child 
will begin to improve from the first day. There is no danger from leakage 
at the gastro-intestinal opening from early feeding, as the modern technic 
insures a perfectly water-tight joint and wound healing goes on much 
more rapidly if the child is fed early. 

9. Prognosis.—This depends almost entirely on the condition of the 
patient. There is little mortality from the operation; the mortality is 
almost entirely due to the disease. I have no doubt that a skilled surgeon 
could make a hundred consecutive gastro-enterostomies on children in 
good general condition with much less than 10 per cent. of mortality ; and 
if all these cases of congenital pyloric stenosis were early recognized and 
the patients operated on early the mortality would not be much greater ; 
as it is, so many of the patients are in such extremely bad condition when 
they come to the surgeon, that the mortality is in the neighborhood of 
50 per cent. The moral is, of course, early recognition and early opera- 
tion in cases of congenital pyloric stenosis. 

10. Final Results —The end results are excellent. Such an enormous 
amount of work has now been done in cases of benign pyloric obstruction 
and its relief by posterior gastro-enterostomy, that we can say that these 
individuals have a perfectly functionating stomach, that they suffer in 
no way because the opening is 6 or 12 inches away from the normal open- 
ing. The children I have operated on have developed in every way as 
normal healthy children. 

In brief, my conclusions are that congenital pyloric obstruction is a 
definite, well-established pathologic condition ; that it produces, for him 
who has seen it, an easily recognized clinical picture; that it can as a 
rule be definitely differentiated from other conditions simulating it; that 
if early recognized it can be permanently relieved by overcoming the 
obstruction by modern surgical methods; and that the individual so saved 
can grow up and develop in a perfectly normal way (Fig. 6). 

I pray you give to these poor little chaps, who are born with this 
defective plumbing, the benefit of a good job of plumbing done early 
under the best aseptic and operative technic. 


150 Michigan Avenue. 














CEREBROSPINAL MENINGITIS, ITS ETIOLOGY, DIAG- 
NOSIS, PROGNOSIS AND TREATMENT 


CHARLES HUNTER DUNN, M.D. 
BOSTON 


THE CLASSIFICATION OF THE FORMS OF CEREBROSPINAL MENINGITIS 


Cerebrospinal meningitis is an infectious disease of the pia mater and 
arachnoid membranes of the brain and spinal cord. The confused basis 
of the classification of diseases, which is a legacy from former times, has 
led to considerable obscurity in the nomenclature used in describing 
these infections. In the past diseases have been successively classified on 
bases which have been changed from time to time as our knowledge has 
increased. We have had classifications based on symptomatology, on 
vague, unsupported and false notions as to etiology, on morbid anatomic 
lesion, and on etiology. These former classifications are still to be traced 
in descriptive terminology, from the fact that we are prone to cling to 
the names after the ideas which they represent have been superseded by 
more exact knowledge. Thus the term cerebrospinal meningitis dates 
from that era in which diseases were classified mainly on the basis of 
their anatomic lesions, and might falsely convey the idea that it repre- 
sents a single disease entity. It was early recognized that the lesions 
found in the meninges differed under certain conditions. In some forms 
the lesion was a purulent inflammation, in others the exudate was serous, 
and in still others the condition was represented by specific tissue 
changes, such as the formation of tubercles. An attempt to adjust the 
classification to these facts gave rise to the subdivisions of cerebrospinal 
meningitis described by such terms as simple meningitis, serous menin- 
gitis, purulent meningitis and tuberculous meningitis. Later, with the 
progress in our knowledge of etiology through the increasing revelations 
made by the study of bacteriology, and the close union between the 
pathologist and the bacteriologist, came the recognition that ultimate 
etiology was a more important factor in determining what constitutes a 
disease entity, and a demand for an etiologic basis of classification arose. 

There have been certain difficulties in the way of a complete adoption 
of such a basis for classifying diseases, which are well illustrated in the 
case of cerebrospinal meningitis. In the infectious diseases these diffi- 
culties are less noticeable than in other diseases in which a multiplicity 
of etiologic factors lead to disturbance of function, but they are none the 
less present. If each pathogenic organism invariably led to specific tissue 
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changes, with characteristic symptoms, there would be no trouble in an 
etiologic classification, but this is not the case. Some organisms produce 
characteristic tissue changes, and others do not, and this has led to a hesi- 
tation on the part of writers of text-books frankly to adopt an etiologic 
classification of infectious diseases. Such a classification would demand 
the description of each condition under the heading of its cause. In 
instances, however, in which several causes give rise to identical lesions, 
and the symptoms depend rather on the lesions than on the specific 
nature of the infection, such a method of classification would necessitate 
repetition of the description of lesions and symptoms for each organism, 
which repetition has not been deemed advisable in text-book description. 
The same description is still largely made to do for various infections of 
different etiologies, and this tends to perpetuate the idea that the disease 
entity is determined by these classical descriptions, rather than by the 
causative pathogenic organism. 

This hesitation to adopt an etiologic basis of classification is clearly 
shown in the text-book descriptions of cerebrospinal meningitis, although 
recognition of the importance of etiology is shown in a sort of half- 
hearted attempt to separate off some etiologic forms as specific disease 
entities. I have found that the most frequent classification is that under 
the three headings of tuberculous meningitis, epidemic cerebrospinal 
meningitis, and purulent meningitis. The writers employing this classi- 
fication recognize the specific nature of the lesion in tubercular infections 
of the meninges, but hesitate, in the majority of text-books, to place the 
tuberculous meningitis under the general heading of tuberculosis, pre- 
ferring to keep it under diseases of the nervous system, for convenience 
of description. The separation of the epidemic cerebrospinal meningitis 
from the other forms is unwarranted on the ground of specific lesions, 
and, as will appear below, is also unwarranted on the ground of any 
characteristic symptomatology. The only peculiarities warranting such 
discrimination are the tendency of this infection at times to occur in 
epidemics and the recent advance made in its treatment by therapeutic 
measures directed against the specific etiologic agent. The term purulent 
meningitis is a very bad one, as the epidemic form is also purulent. An 
improvement in this classification could easily be made by substituting the 
term “meningitis due to other organisms” for the term purulent menin- 
gitis. 

It may be that such a classification as this is the only one fitted for 
text-book description. I am firmly convinced, however, that the time has 
come to adopt a frankly etiologic classification of the infectious diseases, 
and that each etiologic form of cerebrospinal meningitis should be des- 
cribed as a separate disease entity. Some way of avoiding the repetition 
of descriptions of lesions and symptoms can easily be devised for text- 
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book use, by referring to a previous chapter for these parts of the account 
of the disease. The advantages of such a clear, uniform and scientific 
method of classification, should more than offset the difficulties of clear 
text-book description. A further argument in favor of such a classifica- 
tion, is that all recent therapeutic endeavor is directed against causes 
rather than lesions or symptoms, and that the greatest therapeutic 
achievements of recent times have been the discovery of a specific treat- 
ment directed against a specific etiologic disease entity. It is fast becom- 
ing necessary to describe treatment under the heading of the specific 
infectious agent, and modern treatment will continue to demand that the 
descriptions of the disease be also placed under such headings. 


THE ETIOLOGIC FORMS OF CEREBROSPINAL MENINGITIS 


Cerebrospinal meningitis has a variety of etiologic forms. A number 
of pathogenic organisms can infect the meninges of the brain and spinal 
cord. I am unable to give an authentic complete list of the organisms 
which have caused cerebrospinal meningitis, but will confine myself to 
the commoner forms of infection. The others are so exceedingly rare as 
to be isolated curiosities in pathology, rather than disease entities with 
which the practitioner must expect to cope. The commoner causes of 
cerebrospinal meningitis are the Bacillus tuberculosis, the Diplococcus 
intracellularis, the Pneumococcus, the Streptococcus pyogenes, the 
Bacillus influenze (Pfeiffer) and the Staphylococcus pyogenes. 

The basis of this paper is a series of 142 consecutive cases of cerebro- 
spinal meningitis, which I have seen outside my regular hospital services, 
in connection with my work as the distributing agent for the Flexner 
antimeningitis serum. They were all cases in which a diagnosis of cere- 
brospinal meningitis of some form had been made by the attending 
physician, to which I was called for the purpose of administering the 
serum. Every form of meningitis in the list of the commoner forms 
given above was included in the series, except the form caused by the 
Staphylococcus pyogenes. This form has, however, been reported with 
sufficient frequency to warrant its having a place among the forms com- 
mon enough to merit description. In every case in the series a careful and 
thorough bacteriologic examination of the cerebrospinal fluid was made, 
and in all cases, except forty-five of the tubercular form, the infecting 
organism was found in pure culture in the fluid. 


FREQUENCY OF THE OCCURRENCE OF THE DIFFERENT FORMS OF CEREBRO- 
SPINAL MENINGITIS 

This comparatively small series of cases throws no very valuable light 

on the frequency of occurrence of the various forms, because it repre- 

sents the experience of only a single observer, in a comparativly limited 
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locality. The relative frequency probably varies greatly at different 
times, and in different localities. Of course by no means all, or even 
the greater part, of the cases occurring in this vicinity were reported to 
me. On the other hand, the physicians in this vicinity were in general 
thoroughly aroused to the fact that the Flexner serum was achieving 
very favorable results in the cure of epidemic meningitis, and were on 
the watch for such cases, recognizing the importance of an early diag- 
nosis, while they were as yet not sufficiently acquainted with the technic 
of the administration of the serum to undertake it themselves. Also, no 
epidemic of the form caused by the Diplococcus intracellularis was prev- 
alent at the time. It is difficult to form on any other basis anv idea of 
the probable frequency of occurrence of the various forms, as the cases 
reported to local health boards are not usually based on proper diagnosis, 
and it is comparatively rare that so large a series of consecutive cases as 
mine, all with proper bacteriologic examinations, can be reported. The 
series throws some, though no final, light on the frequency of occurrence 
of the various forms in this locality at least, as shown by Table 1. 


TABLE 1.—THE FREQUENCY OF OCCURRENCE OF THE VARIOUS FORMS OF CEREBRO- 
SPINAL MENINGITIS 


Form Number of Cases 
Tuberculous meningitis ........... ode 
Epidemic cerebrospinal meningitis 60 
Pneumococeus meningitis ...... se 
Streptococcus meningitis . , oe 6 
Influenza meningitis 4 
Staphylococcus meningitis : 0 

AGE 


Cerebrospinal meningitis is not universally recognized as being 
particularly a disease of early life. Table 2 shows the frequency with 
which children are attacked in comparison with adults, a frequency in 
childhood quite comparable with that of the admitted diseases of child- 
hood, such as the exanthemata. In general, cerebrospinal meningitis 
may be regarded as a disease of infancy and childhood, coming partic- 
ularly into the field of those practicing pediatrics. 


TABLE 2.—THE AGES OF OCCURRENCE OF THE VARIOUS FORMS OF CEREBROSPINAL 
MENINGITIS 


Year Tuberculous Epidemic Pneumococcus Streptococcus Influenza 
Under 2 26 10 l 3 0 
2 to 15 ai 37 l 3 4 
16 to 40 7 9 4 0 0 
Over 40 0 4 6 0 0 


Nearly 80 per cent. of all the cases occurred in children. This greater 
frequency in early life appeared in all forms except that caused by the 
pneumococcus, which showed the greater frequency in later life. It is 
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also interesting to observe the great frequency of tubercular meningitis 
in the first two years of life. The streptococcus cases also, though few 
in number, showed an equal frequency in infancy and in childhood. The 
epidemic form, while occurring at all ages, appeared to be particularly 
a disease of middle childhood. 


SYMPTOMATOLOGY 


An important question presented by a series of cases, classified on 
an etiologic basis, was whether there is any correspondence between the 
etiologic form of cerebrospinal meningitis and the symptoms, whether 
any form presents characteristic symptoms peculiar to that form, which 
would be an aid to its clinical recognition. For the purpose of deter- 
mining this point, Table 3 has been prepared, showing the comparative 
frequency of occurrence of the characteristic symptoms and signs of 
meningitis in the various forms. 


TABLE 3.—CHARACTERISTIC SYMPTOMS AND SIGNS OF MENINGITIS IN THE VARIOUS 


FoRMS 

Symptoms Tuberculous Epidemic Pneumococcus Streptococcus Influenza 
Onset— 

re 9 47 11 9 2 

i ee 13 10 ] 4 l 

Gradual ........ 37 3 0 2 1 
Temperature— 

ae 1] 4] 12 6 l 

Moderate .......18 17 0 0 3 

ee eee 19 2 0 0 0 
Cloudy mentality or 

delirium— 

a $ 50 8 0 f) 

Developed ...... 52 9 4 6 3 

BN iiss carne & 0 0 0 l 

Pe 0 l 0 0 0 
Unconsciousness— 

Early re 27 8 0 0 

Medium ........ 15 0 4 4 3 

IN os « comsacsiwiarerd 41 0 0 2 l 

ee os @ 24 0 0 0 
Headache— 

rere | | 32 8 6 4 

Doubtful ....... 18 10 4 0 0 

|| er 18 0 0 0 
Rigid neck— 

oo, Ee 7 51 10 l l 

Developed ......29 8 2 5) 3 

P| eee 1 0 0 0 
Kernig’s sign— 

MATIY .. <2). rey | 35 ll yy l 

Developed ......21 5 ] 6 2 

a ee | 0 0 0 l 
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TABLE 3.—CONTINUED 


Symptoms. Tuberculous Epidemic Pneumococcus Streptococcus Influenza 
Knee-jerks— 

Exaggerated ....15 13 5 3 1 

Normal ......<«.20 8 0 0 1 

err 39 7 3 2 
Localizing neurologic signs— 

Early .. ara: 4 0 0 0 

Developed 19 6 1 4 2 

Absent .. ..39 50 11 2 2 
Babinski’s sign 

Present ee 19 3 0 0 

Absent 35 41 9 6 4 
Convulsions— 

Karly .. Pe 8 2 0 

Developed Pe 1 0 5 1 

Absent eae 51 10 ] 3 
Vomiting— 

Present 41 38 3 6 4 

Absent 19 22 9 0 0 
Pulse— 

Slow . 15 9 0 3 0 

Rapid 43 51 12 3 4 
Cheyne-Stokes breathing 

Present ake 8 l 2 0 

BOG icc ivsccnve 52 11 4 a 
Petechial eruption 

Present . 6 1] 2 0 0 

Absent 60 49 10 6 4 


Of course the cases of pneumococcus, streptococcus, and influenza 
meningitis are too few in number to give any definite information in 
such a comparison. There are certain general differences in the symp- 
tom complex of the various forms which appear in the table; but there 
are no positive diagnostic symptoms or signs characteristic of any par- 
ticular form of cerebrospinal meningitis. Not one single symptom, sign 
or characteristic is found in any one form, which is not also found in 
one or more of the other forms. We can only conclude from the tabular 
view of the symptoms of this series of cases, that there are no clinical 
symptoms or signs sufficiently characteristic of the several forms of 
cerebrospinal meningitis to be of diagnostic significance, and the differ- 
ential diagnosis of these several forms cannot be made on the basis of 
symptomatology. 

There are, however, certain differences in the frequency of certain 
symptoms and characteristics of the various forms of meningitis which 
are of interest to the clinician. 

The onset was most frequently sudden in the epidemic and pneumo- 
coccus forms, more gradual in the tuberculous and streptococcus forms, 
and equally divided in frequency in the influenza form. The tempera- 
ture was more often moderate in the tuberculous and influenza forms, 
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and while more often high in the other forms, was extremely high in all 
six cases of the streptococcus form. Unconsciousness developed with 
absolute certainty in all forms except the epidemic, but unconsciousness 
or clouding of the mentality were more frequent early in the epidemic 
and pneumococcus forms, and developed later in the tuberculous, strepto- 
coccus and influenzal forms. Headache was most frequently absent in 
the tuberculous form. The rigid neck and Kernig’s sign were almost 
constant symptoms of all forms except the tuberculous, in which they 
were frequently absent. Convulsions were seen in greater proportion in 
the streptococcus form. A slow pulse was more frequent in the tuber- 
culous and streptococcus forms. 

There were certain other differences not shown in the table, which 
are of interest, though also not characteristic. There was considerable 
variation in the rapidity with which the disease ran its course. ‘The 
most rapid course was seen in the pneumococcus cases, in all of which 
the course was very brief, death usually occurring within twenty-four 
hours after the development of unconsciousness. While some of the 
epidemic cases were of the well-known fulminating type, and uncon- 
sciousness developed very early, there is more apt to be a pause or sta- 
tionary phase in this form, before death supervenes; even its most rapid 
cases were in general less rapid than the pneumococcus cases. In the 
tuberculous cases, the course was much slower and often prolonged, 
whereas the streptococcus and influenza cases, while in general more 
rapid than the tuberculous, were much slower than the epidemic and 
pheumococcus Cases. 

From these differences a certain type may be described for each of 
the several forms, which represents only the most frequent course of 
each type. The description of such types can at best only enable the 
physician to make a vague guess at the etiologic form present, because 
everything mentioned as characteristic of a typical case of any form of 
cerebrospinal meningitis may be absent in that form, and present in one 
of the others. A brief summary of the typical characteristics of each 
form would be as follows: 

1. Tuberculous Meningitis, characterized by slow onset, often with 
vomiting as an early symptom; moderate temperature, until the final 
stage; gradually developing clouding of the mentality, finally developing 
into unconsciousness; headache more frequently absent than noted; 
rigidity of the neck and Kernig’s sign either late in development or 
absent; pulse sometimes slow in the early stages; Cheyne-Stokes breath- 
ing frequently absent; petechial eruption always absent; a slow course 
with gradual development of all signs and symptoms. 

2. Epidemic Meningitis, characterized by a sudden onset, often with 
vomiting, headache, and sometimes with convulsions; high temperature, 
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particularly at the onset; unconsciousness sometimes absent, but devel- 
oping early when present; early clouding of the mentality; rigidity of 
the neck and Kernig’s sign almost invariably present, and appearing 
early; convulsions early if present, but usually absent; pulse usually 
rapid; Cheyne-Stokes breathing rare; petechial eruption seen at times, 
but most frequently absent; great variations in the violence of the onset, 
in the severity of the case, and in the length of the course of the disease, 
with a tendency for all symptoms to reach their maximum severity in 
the first twenty-four hours, with a pause, followed by death, or improve- 
ment.’ 

3. Pneumococcus Cases, characterized by a sudden onset, often with 
headache, less often with vomiting, the symptoms not reaching their 
maximum severity so quickly as in the epidemic form; high tempera- 
ture ; unconsciousness developing early, but less often at the first onset ; 
rigidity of the neck and Kernig’s sign almost invariably present, and 
developing early; convulsions early if present, usually absent; pulse 
usually rapid ; Cheyne-Stokes breathing rare; petechial eruption may be 
present, usually absent; great rapidity of the course of the disease, death 
coming soon after the development of unconsciousness. 

1. Streptococcus Meningitis, characterized by a rapid or gradual 
onset, less sudden than the epidemic or pneumococcus forms, with vomit- 
ing and headache; very high temperature, often extreme; unconscious- 
ness, not at the start, but developing or coming late; rigidity of the neck, 
and Kernig’s sign, not at the start, but developing; convulsions frequent, 
developing; pulse, rapid or slow; petechial eruption absent; a course of 
disease notably slower than the pneumococcus cases, and than epidemic 
eases of the same severity, with steady progress toward the fatal ending. 

5. Influenza Meningitis, characterized by a rapid, medium, or grad- 
ual onset, usually with headache and vomiting; moderate or high tem- 
perature; unconsciousness, not at the start, but developing or coming 
late; rigidity of the neck and Kernig’s sign, usually present, developing ; 
convulsions, usually absent; pulse rapid; petechial rash absent; a vari- 
able course, in general slower than the epidemic and pneumococcus 
forms. 

[THE DIAGNOSIS OF CEREBROSPINAL MENINGITIS 

Even if we admit that the several forms of cerebrospinal meningitis 
cannot be differentiated one from another on a basis of their clinical 
symptoms and signs, the question arises whether these clinical evidences 
are sufficient to establish a diagnosis of cerebrospinal meningitis without 
distinction as to etiologic form. In other words, is it possible on this 
basis to distinguish cerebrospinal meningitis in some form from other 
infectious diseases? It is quite well known that several other conditions 

1. It must be remembered that this description applies only to serum-treated 
patients. 
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at times show some of the symptoms considered more or less character- 
istic of meningitis. 

My experience as the distributor of the Flexner serum throws an 
interesting light on the frequency with which other diseased conditions 
were mistaken for cerebrospinal meningitis. During the period in which 
occurred the 142 cases of cerebrospinal meningitis, I was also called to 
administer serum in eighty-eight cases which had been diagnosed as 
cerebrospinal meningitis, but which proved to be other diseased condi- 
tions, and not any form of meningitis. The diseases which thus suffi- 
ciently simulated meningitis as to lead to a demand for serum, are shown 
in Table 4. 


TABLE 4.—LIST OF DISEASES DIAGNOSED AS CEREBROSPINAL MENINGITIS ON THE 
BASIS OF THEIR SYMPTOM 


Diseaxe Cases 
PE NUR ris co hoo dE EMMAESAK ONS ROS eee 29 
COURT ED COORECREIOR. a osisisc cbc sccicw ce scny wise rwwaees 15 
is og 5.6 5d Cas nenous Gekansnws caw eewe 10 
Otitis media Aaa te isis eatue ee Ea eS eae mnie nia eee ere tere 9 
eo Nicte cc ol oak nin /ai ne S trate ears eee yor bee ee ce ww rec a . 8 
NOES i C.cis iy sn os ROR GEIS Foe Rew Oa aA 5 
INNES. 53 cy cig 05: mis eden oe we ee ae alee wm ee eee 3 
CR IU, 5n ss as 5-6 0/965 wrhwinred male e wee w ee cine 3 
Solitary tubercle ...... ee ee ee ere 2 
SI 50 3 oss sae ois TRG SCP eM Wk SER pet a ae alerts 2 
CN SUNT UNNMED 5,6 isc 10s 6.90 ab owas pees bw Se Sere e ] 
eee ee PE CE ee er ae l 


Table 5 shows the frequency with which the various symptoms and 
signs of cerebrospinal meningitis occurred in this list of diseases. 


TABLE 5.—FREQUENCY OF OCCURRENCE OF SYMPTOMS AND SIGNS OF MENINGITIS 


IN List oF DISEASES MISTAKEN FOR MENINGITIS 





-2 ap © 

2 . = So 2 20 

= S= «a2 = <e S = 

2 3S 8&8 2, Be $82 8 = 

~- 283 25 Ss 55 85" 8 5 

- SG yo SW Yo mZnmd > 
Lobar pneumonia .............26 29 2 22 8 ] 15 23 
Gastro-enteric intoxication ....10 14 6 8 7 2 l 15 
Anterior poliomyelitis ...... oe ] 0 6 ] 10 9 8 
GE, oians Sia oo e5%0% ~% 6 0 4 3 0 2 8 
Encephalitis ..... Pate oes On aie 6 8 l 7 6 8 6 8 
pe ee ee ee 5 5 0 3 l 0 5 4 
Rheumatic fever .............. 3 0G 0 3 0 0 2 l 
Cerebral hemorrhage ......... 0 3 3 l l 2 0 ] 
Solitary tubercle .......... .. 0 2 2 0 2 ] 2 2 
Cerebellar tumor ........... 0 2 0 0 2 0 2 2 
Measles with pneumonia..... - l 0 ] l 0 1 1 
I oo oh.n 46-6 oe sweee ess a 0 0 l l 0 0 0 


It appears from Table 5 that any one of the clinical symptoms or 
signs considered characteristic of cerebrospinal meningitis, may appear 
in other diseased conditions than meningitis. 
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In not all the cases shown in Table 4 was it impossible to make a 
diagnosis on clinical grounds. In thirty-seven of these cases, by the time 
I had reached the bedside of the patient, the case had sufficiently devel- 
oped to allow a positive recognition of the actual disease present, and 
cerebrospinal meningitis was excluded, and no lumbar puncture was 
performed. There remained, however, fifty-one cases in which cerebro- 
spinal meningitis could not be excluded, and in which it was deemed 
advisable not to deprive the patient of the benefit of the Flexner serum 
unless epidemic meningitis could be first excluded. In these cases, shown 
in Table 6, lumbar puncture was performed, and the true diagnosis 
appeared later in the course of the disease. 


TABLE 6.—DISEASES SEEN DURING A SERIES OF 142 CASES OF CEREBROSPINAL 
MENINGITIS, IN WHICH MENINGITIS CoULD Be EXCLUDED ONLY 
BY LUMBAR PUNCTURE 


Diseases Cases 
Lobar pneumonia ‘aee . ts 
Gastro-enteric intoxication . 12 
Otitis media . rs 
Encephalitis 8 
Typhoid fever ...... 3 
Cerebral hemorrhage 3 
Anterior poliomyelitis 1 
Solitary tubercle .. ] 
Cerebellar tumor .. 1 
Measles with pneumonia. 1 


[t appears from the above considerations, that without lumbar punc- 
ture, a diagnosis of cerebrospinal meningitis ts absolutely without value 
for scientific, statistical, or therapeutic purposes. 

[t is not the purpose of the present paper to take up the finer scien- 
tific distinctions in the characteristics of the cerebrospinal fluid found in 
the various forms of meningitis, but only those characteristics requisite 
for ordinary differential diagnosis. 

Table 7 shows the characteristics of the cerebrospinal fluid in the 
various forras of cerebrospinal meningitis on which rests the diagnosis 
of meningitis. and the differential diagnosis of the various forms. 

The examination of the cerebrospinal fluid for diagnostic purposes 
is not difficult. At the time of performing the lumbar puncture obser- 
vation of the clearness or cloudiness of the fluid is made, and a few drops 
of the fluid should be allowed to fall directly from the needle into a 
culture tube. I am accustomed to collect all the fluid in a test-tube 
which has been boiled with the lumbar puncture needle, and which is 
closed for transportation with a sterilized cork. It is best to perform the 
cell count, or count of the number of cells per cubic millimeter, as soon 
as possible after the lumbar puncture, because if the count is made after 
a fibrinous clot has formed in the fluid, it will not be accurate. The 
technic of this count in which the ordinary Thoma-Zeiss counting appa- 
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ratus is used, has been described elsewhere.* After the count, before per- 
forming the microscopic examination for cells and microorganisms, it 
is well to wait until a fibrinous clot has formed, or has failed to form in 
the fluid. Such a clot, in its process of formation, entangles the cells 
and bacteria in its meshes, and renders it easier to obtain a large number 
of these elements in cover-glass preparations. If such a fibrinous clot 
fails to be found, the fluid should be centrifugalized. A small portion 
of the fibrinous clot, or of the centrifugalized sediment, should be 
removed with the platinum wire and rubbed up on the cover-glass. 


TABLE 7.—DIAGNOSTIC CHARACTERISTICS OF THE CEREBROSPINAL FLUID IN THE 
ACTIVE STAGES OF THE VARIOUS FORMS OF CEREBROSPINAL MENINGITIS 


Predominant 
Appearance Cell Count Cell Micro-organisms 
wormel fluid ...4 22.0605 Clear Normal Mononuclear None found 
lymphocyte 
Tubercular meningitis. .Clear or 
slightly 
cloudy Increased Mononuclear Tubercle bacillusin 
lymphocyte some ( Acid-fast) 
Epidemic meningitis ....Cloudy Increased Polymorpho- Diplococcus intra- 
nuclear neu- cellularis (Gram- 
trophil negative) 
Pneumococecus meningitis.Cloudy Increased Polymorpho- Pneumococcus 


Streptococcus meningitis .Cloudy 
Influenza meningitis 


....Cloudy 


Staphylococcus meningitis.Cloudy 


Increased 


Increased 


Increased 


nuclear neu- 


trophil 
Polymorpho- 


nuclear neu- 


trophil 
Polymorpho- 


nuclear neu- 


trophil 
Polymorpho- 


nuclear neu- 


(Gram-positive) 


Streptococcus 
(Gram-positive) 


Influenza bacillus 
(Gram-negative ) 


Staphylococcus 
(Gram-positive) 





trophil 


The cover-glass is first stained with Loeffler’s alkaline methylene blue. 
This gives information as to the presence or absence of microorganisms, 
and as to the morphology of any bacteria which may be present. The 
differential count of polynuclear and mononuclear celis may also be 
satisfactorily made from this preparation, although if desired, another 
cover-glass may be stained with Wright’s blood stain. If bacteria are 
found, a second cover-glass should be stained by Gram’s method, counter- 
stained with pyronin, or Bismarck brown, in order to determine the 
reaction of the organism to this method of staining. Finally, a cover- 
glass should be stained for the tubercle bacillus. If tuberculous menin- 
gitis is suspected, and the bacilli are not found at the first examination, 
the method of digesting the clot with dilute hydrochloric acid with sub- 


2. Dunn, C. H.: The Cytodiagnosis of Tuberculous Meningitis, Arch. Pediat., 
1910, xxvii, No. 8. 
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sequent centrifugalization should be used, and repeated search made in 
a number of preparations. A portion of the fluid should also be injected 
into a guinea-pig. 

For the finding of the bacteria causing meningitis, I am accustomed 
to rely more on fresh cover-glass preparations than on the results of the 
culture. While the pneumococcus and streptococcus grow with certainty 
in cultures, they are also easily found in cover-glass preparations. The 
influenza bacillus requires a special culture medium. The Diplococcus 
intracellularis does not grow with certainty on the ordinary culture 
media. In my series of cases there was no case in which the organisms 
were found in the cultures without having been found in the cover-glass 
preparations, but there were a number of cases of epidemic meningitis 
in which the cultures showed no growth. The cultures should, however, 
always he made as a control. 

Considerable stress has been laid by some writers on the chemical 
examination of the cerebrospinal fluid. As far as the test for sugar is 
concerned, I believe that it gives no information of diagnostic signifi- 
cance, and is practically of no importance. ‘The test for albumin, how- 
ever, is of great importance, an increase in the quantity of albumin being 
an almost invariable accompaniment of inflammatory processes in the 
meninges. 

Whether or not a fibrinous clot is found in the fluid, should always be 
observed. When present, such a clot is diagnostic, although it is not 
always present in cases of meningitis. 

It will appear from a study of Table 7 that the features of the cerebro- 
spinal fluid which serve to distinguish cerebrospinal meningitis from nor- 
mal conditions, and from other diseased conditions than meningitis, are, 
(1) cloudiness of the fluid; (2) an increase in the cell count; and (3) the 
demonstrated presence of the microorganism causing the infection. It 
will further appear that the features which serve to differentiate the 
various forms of cerebrospinal meningitis from one another are (1) the 
character of the predominant cell, and (2) the character of the infecting 
bacteria. Unfortunately, not all of these features of the cerebrospinal 
fluid are of positive diagnostic value. Cloudiness of the fluid is more 
frequently absent than present in the tuberculous form of cerebrospinal 
meningitis. Slight cloudiness of the fluid is, moreover, sometimes present 
in other diseased conditions than cerebrospinal meningitis. The increase 
in the number of cells counted per cubic millimeter, while always present 
in cerebrospinal meningitis, is not positively diagnostic, as an increase 
in the cell count is at times observed in other diseased conditions. In 
many of the conditions which clinically suggest the possibility of menin- 
gitis, the meningeal symptoms are caused by toxic irritation of the 
meninges. An increase in the number of cells in the cerebrospinal fluid 
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is not necessarily an evidence of an ififection of the meninges but is an 
evidence of meningeal irritation. The reaction of the meninges to irri- 
tation, of whatever origin, is similar to that of the serous membranes, and 
is manifested through an increase in the number of cells. 


TABLE 8.—CERTAIN CHARACTERISTICS OF THE CEREBROSPINAL FLUID IN CASES 
SIMULATING MENINGITIS 


Fluid Cell Count 
Clear Cloudy Normal Increased 

Lobar pPROUMONIA «..........5.5405 13 0 13 0 
Gastroenteric intoxication .......11 ] 8 4 
NN GROEN, orice once aes See 0 8 0 
a ee ee 8 0 0 s 
fi | ee eres 0 3 0 
Anterior poliomyelitis ........ ae 0 6 3 
Solitary tubercle ........... l 0 ] 0 
Cerebellar tumor ............ > 0 1 0 
Measles with pneumonia .. ie 0 l 0 
WON geicaconce sty auewssages ] 0 0 1 


In Table 8 is shown the observations of the cerebrospinal fluid as to 
cloudiness and increased cell count in the fifty-one cases of diseased 
conditions in which cerebrospinal meningitis could only be excluded by 
lumbar puncture. It shows the failure of an increased cell count as an 
absolute diagnostic sign of cerebrospinal meningitis. 

The differentiation of the tuberculcus from other forms of menin- 
gitis by means of the character of the predominating cell found in the 
cerebrospinal fluid, can also not be made with positive certainty. Mono- 
nuclear lymphocytes have been observed to predominate in cases of the 
epidemic form of meningitis, particularly in cases which have run into 
the chronic stage. This is to be expected, when it is considered that the 
meninges react to inflammatory processes after the analogy of the serous 
membranes. 

The only feature of the cerebrospinal fluid which remains of positive 
diagnostic value is the finding of the specific organism in cases of 
cerebrospinal meningitis. In all the forms except the tuberculous, the 
organism can be demonstrated in the fluid with certainty, in the early 
or active stages of the disease, and it is this demonstration which must 
be relied on for positive diagnosis. The chief difficulty in positive diag- 
nosis is encountered in the tuberculous form, in which the tubercle bacilli 
cannot always be found in the cerebrospinal fluid. In these cases the 
differentiation of tuberculous meningitis from those diseased conditions 
in which the cell count is sometimes increased, with predominance of 
mononuclear lymphocytes, such as encephalitis, myelo-encephalitis, and 
the various diseases with toxic irritation of the meninges, spoken of 
under the title of meningismus, is very difficult. While the increase in 
the cell count is usually moderate, under 100 per cubic millimeter in 
these conditions, and is usually higher in tuberculous meningitis, vet 
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cases of the latter are frequent with moderate cell counts, and in some 
eases of meningismus the cell counts may run high. It follows that in 
some cases of tuberculous meningitis it is impossible to make a positive 
diagnosis. This should always be remembered in considering cases of 
reported recovery from tuberculous meningitis. Increase in the cell 
count, with predominance of mononuclear cells, is not sufficient for posi- 
tive diagnosis. In order to make a positive diagnosis of this disease, by 
other means than that of autopsy, either the tubercle bacilli must be 
demonstrated in the cerebrospinal fluid, or the fluid must produce tuber- 
culosis when injected into guinea-pigs. In reported recoveries both these 
conditions should be fulfilled. 

It also follows that the positive diagnosis of any form of cerebro- 
spinal meningitis can be based only on the finding of the specific micro- 
organism in the cerebrospinal fluid. 

Nevertheless, for ordinary clinical purposes, for the average practi- 
tioner, in presence of a definite case, certain inferences are useful. It 
must, however, be remembered that none of these inferences are more 
than those of probability, except inferences based on the finding of 
microorganisms. 

The order in which the inferences are made during such an examina- 
tion is as follows: if the fluid is cloudy, some form of cerebrospinal 
meningitis is present; if clear, no form of meningitis can be present, 
except the tuberculous. If the cell count is normal (under ten per cubic 
millimeter), no meningitis is present; if the cell count is increased (over 
ten per cubic millimeter and usually over 100 per cubic millimeter), 
some form of meningitis is present. If, with meningitis present, the 
predominating cell is the mononuclear lymphocyte, the evidence points 
toward the tuberculous form; if the predominating cell is polymorpho- 
nuclear, the evidence points toward some other form. The differentia- 
ting of these other forms depends on the finding of the specific etiologic 
microorganisms in the cerebrospinal fluid. The Diplococcus intracel- 
lularis and the influenza bacillus are recognized by their morphology and 
their Gram-negative staining reaction; the former also is frequently seen 
within the leukocytes. The pneumococcus, streptococcus, and staphylo- 
coccus are recognized by their morphology, and their Gram-positive stain- 
ing reaction. The tubercle bacillus is recognized by its special staining 
reaction. 

The chief difficulty is in distinguishing the pneumococcus from the 
streptococcus form, from the fact that the former frequently shows a 
chain formation, and its capsule is difficult to demonstrate in the cere- 
brospinal fluid. Nevertheless this difficulty is not so great in the cerebro- 
spinal fluid as under some other conditions. In meningitis the strepto- 
coccus usually forms long chains, and its morphology is unmistakable ; 
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while the pneumococcus frequently is seen in short chains, its typical 
form as a lance-shaped diplococcus is usually plainly evident. 

The positive proof of the existence of tuberculous meningitis is also 
often difficult, as bacilli cannot always be found. We are obliged to 
depend on the increased cell count, with the predominance of lympho- 
cytes. Where the cell count is only moderately increased, some doubt 
of the diagnosis will remain. Also the cell count in the cerebrospinal 
fluid is increased in some other conditions which, however, are not of 
a kind usually mistaken for tuberculous meningitis. The existence of 
an increased number of mononuclear cells is sufficient for ordinary clin- 
ical purposes, but if the bacilli are not found, it cannot be taken as 
absolute proof sufficient for scientific purposes. 


THE PROGNOSIS OF CEREBROSPINAL MENINGITIS 


In Table 9 is shown the outcome of the cases of cerebrospinal menin- 
gitis in my series. 


TABLE 9.—THE MORTALITY OF CEREBROSPINAL MENINGITIS IN SERIES OF 142 CASES 
. 


Form Mortality Percentage 
Tuberculous a Ch ie wale aad aerate 98.5 
Epidemic .. cece ete gies eee 25 
Pneumococcus sin aes 
Streptococcus ......... - eh Boece ance 
NN Gis cn ddd ose as eee SPA rR yee ae Ba ene “ge 100 


Tuberculous meningitis is usually regarded as an invariably fatal 
disease, although rare cases of recovery have been reported. In the one 
case of recovery of the present series, the proof of the correctness of the 
diagnosis was, on a scientific basis, not absolutely complete. This case, 
together with the possibility of recovery in this disease, has been discussed 
in a former paper.? The two other cases of recovery, with incomplete 
proof of the correctness of the diagnosis, mentioned in this former report, 
were hospital cases and therefore not included in this present series. 
Whether or not there is in this disease any slight possibility of recovery, 
the mortality is so high that the disease may practically be regarded as 
invariably fatal. 

In the epidemic form, the mortality given in the table represents 
the results of treatment with the Flexner serum, as all the cases were so 
treated. The mortality agrees with that of the larger series of cases 
reported by Flexner, and is in striking contrast with the average mor- 
tality of 75 per cent. seen before the use of the anti-serum. There were 
no permanent sequele in any of the patients who recovered in this series. 

The pneumococcus and streptococcus forms may be regarded as fatal 
forms of cerebrospinal meningitis. The writer has found reported else- 
where no authentic cases of recovery from these forms. 
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The number of cases of influenza meningitis in the series is too small 
to give any idea of its true fatality. In all the reported cases of this 
form of meningitis collected by me the mortality was 50 per cent. 

Cases of recovery from staphylococcus meningitis have been reported. 


THE TREATMENT OF CEREBROSPINAL MENINGITIS 


[t is not within the scope of the present paper to discuss the general 
or symptomatic treatment of cerebrospinal meningitis. The only subject 
for discussion here is the question of the extent to which specific forms 
of treatment may be employed in these diseases. 

The value of serotherapy in the epidemic form has been so definitely 
established, that no doubt can now exist that this method of treatment 
is indicated in all cases in which the disease is due to infection with the 
Diplococcus intracellularis. The method of administering the serum 
has been widely discussed in recent medical literature. I shall here call 
attention only to one or two facts which are sometimes forgotten. The 
antimeningitis serum is a specific immune serum, and is only of value 
in that form of cerebrospinal meningitis which is caused by the Diplo- 
coccus intracellularis, and is of no value in any of the other forms, The 
serum is of practically no value when given subcutaneously, but must 
be injected directly into the spinal canal. The reports have shown that 
the earlier in the course of the disease the serum is used, the better is 
the effect; therefore the physician should perform lumbar puncture and 
be prepared to use the serum as soon as the possibility of epidemic menin- 
gitis is suspected and cannot be excluded. 

The following is a condensation of the method employed in adminis- 
tering the antimeningitis serum: 

1. When lumbar puncture is performed in a suspicious case, be pre- 
pared to inject the serum. If the cerebrospinal fluid withdrawn is 
cloudy, make the injection of serum immediately and without waiting 
for a bacteriologic examination. The next doses of the serum are to be 
given only if Diplococcus intracellularis has been demonstrated. 

2. Always withdraw as much cerebrospinal fluid as possible at each 
puncture and inject full doses of the serum. Thirty c.c. of serum should 
be injected in every instance in which this quantity of fluid or less has 
been removed, unless a distinctly abnormal sense of resistance in the 
spinal canal is encountered after as much serum has been injected as 
fluid has been removed. When the amount of fluid withdrawn exceeds 
30 c.c., introduce a large quantity of serum—up to 45 c.c., or even more. 
In the very severe or fulminating cases inject from 30 to 45 c.c. of serum 
without reference to the quantity of fluid removed unless abnormal 
resistance is encountered. 

3. In very severe or fulminating cases repeat the injection of serum 
within the twenty-four hour period, as soon as the symptoms intensify or, 


tts LN = a 2 





wegen 











CHARLES HUNTER DUNN 111 


wien the condition remains stationary, after the lapse of the first twelve 
hours. 

4. In cases of average severity make daily injections of full doses 
for four days. If diplococci persist after the fourth dose, continue the 
injections until they have disappeared. 

5. If the subjective symptoms including fever and mental impair- 
ment persist after the diplococci have disappeared or after the four doses 
have been given, and improvement is not progressing, wait four days, if 
the condiiton is stationary, and then repeat the four injections. Should 
the symptoms have become worse before the expiration of this period, the 
injections should be resumed immediately. 

6. In relapse, which is indicated either by reappearance of the diplo- 
cocci in the cerebrospinal fluid or recrudescence of the symptoms, the 
four doses at twenty-four hour intervals are to be repeated and the sub- 
sequent treatment is to be conducted as for the original attack. 

7. This plan of treatment is to be followed until the patient is free 
from symptoms, the diplococci disappear from the cerebrospinal fluid, 
or the chronic stage of the disease supervenes. The serum has proved 
of some benefit in the chronic stages in which the diplococci are still 
present in the meninges. When the condition of hydrocephalus has been 
established the injection of serum into the spinal canal promises little. 
It is possible that direct intraventricular injections may be of benefit in 
this condition. 

Tuberculous meningitis has no established specific therapy. It is 
an interesting fact that in almost all of the few cases of reported recov- 
ery from this disease, early lumbar puncture or repeated lumbar punc- 
tures were employed. While it is impossible to establish any possible 
value in this method of treatment, the disease is so uniformly fatal that 
I believe this method of treatment, which does no harm, is worthy of 
trial. The disease is too rapid in its course to offer any prospect of suc- 
cess from vaccine therapy. I therefore believe that tuberculous menin- 
gitis should be treated with early and repeated lumbar puncture. 

In pneumococcus and streptococcus meningitis the outcome is very 
discouraging. In epidemic meningitis, the value of serotherapy appeared 
to depend on the concentration with which the serum could be applied 
in this disease through direct injection into the spinal canal, while it 
was without value when given subcutaneously. The antipneumococcus 
and antistreptococcus sera have been more or less discredited as effective 
agents against their respective organisms, but they had only been used 
by subcutaneous injection. It occurred to me that, on the basis of anal- 
ogy with the Flexner serum, these sera might also be of value when 
injected intradurally, and it was determined to try this method of treat- 
ment. The diagnosis cannot be made, however, at the time of the first 
lumbar puncture, at which time the obtaining of cloudy fluid gives a 
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large balance of probability in favor of the epidemic form. In most of 
the pneumococcus and all of the streptococcus cases, on account of this 
balance of probability, the Flexner serum was first injected. In the cases 
complicating lobar pneumonia, no antipneumococcic serum was at hand. 
After the examination of the cerebrospinal fluid revealed the true diag- 
nosis, it was necessary to return with a supply of the appropriate serum. 
In nine of the pneumococcus cases and two of the streptococcus cases, 
the patients died before the appropriate serum could be given. In the 
three other pneumococcus cases, the patients were already moribund 
when the serum was given, and no favorable effect was observed. In the 
four streptococcus cases the patients lived several days after the serum 
therapy was instituted, and it was thought at this time that the progress 
of the disease was less rapid than before the use of the serum. In two 
cases there was apparent a marked diminution of the number of organ- 
isms found in the cerebrospinal fluid. There was, however, no convinc- 
ing proof of good effect. 

In view of the fatality of these forms, I believe that this method of 
treatment, on the ground of the analogy of epidemic meningitis, is 
worthy of further trial. The diagnosis should be made as early as pos- 
sible, and the interval between the diagnostic puncture and the giving 
of the serum should be brief. 

For influenza meningitis there is no specific therapy established. I 
am inclined to advocate early and repeated lumbar punctures on theo- 
retical grounds, as a harmless method of treatment, the possible value 
of which may he established in the future. 

In staphylococcus meningitis the evidence points toward vaccine 
therapy as theoretically a valuable and practically an effective method 
of treatment. The known great value of vaccine therapy in staphylo- 
coccus infections is a strong theoretical argument in favor of this treat- 
ment. In practice, cases of recovery from staphylococcus meningitis, 
under vaccine therapy, in which improvement has followed each injec- 
tion of the vaccine have been reported. An homologous vaccine should 
be employed. 

The following table shows the specific methods of treatment which 
in my opinion are available in the various forms of cerebrospinal menin- 
gitis, and which should be more widely tried, until further evidence 


nroves or disproves their value. 


TABLE 10.—SpecIFIC TREATMENT IN CEREBROSPINAL MENINGITIS 


Form Treatment 
lubereulous Early and repeated lumbar puncture 
Epidemic Antimeningitis serum 
Pneumococecus Antipneumococcus serum 
Streptococcus Antistreptococcus serum 
Influenza Early and repeated lumbar puncture 


Staphylococcus Homologous vaccine 








SOME INVESTIGATIONS CONCERNING THE RELATION 
BETWEEN CARPAL OSSIFICATION AND PHYSI- 
CAL AND MENTAL DEVELOPMENT * 


ELI LONG, M.D., ann E. W. CALDWELL, M.D. 


NEW YORK 


Dr. Rotch, of Boston, in his admirable work on “The Roentgen Ray 
in Pediatrics,” has pointed out the need of improvement in our method 
of standardizing or grading growing children as to their capacity for 
physical and mental work. He has made the interesting and novel sug- 
gestion that the stage of ossification of the carpal bones as determined by 
the radiograph may be used for this purpose. If it be shown that such 
a test can be made and interpreted with accuracy, and that it will give 
an accurate index of physical and mental capacity of the subject, a very 
valuable contribution to the domain of preventive medicine will have 
been made, 

The investigations described in this paper were undertaken with a 
view to applying the ingenious method proposed by Dr. Rotch to a few 
cases, and tabulaiing the results. These investigations have not covered 
the question of the relation of the development of the skeleton as a 
whole to physical and mental capacity, nor of the relation between carpal 
ossification and the rest of the skeleton. 

Our work has been made possible by the Edward N. Gibbs V-ray 
Laboratory of the University and Bellevue Medical College, the courtes\ 
of the Sisters of Charity and attending physicians of the New York 
Feundling Hospital, by the permission and cooperation of Dr. Maxwell 
and Dr. Crampton of the Department of Education, New York City, 
and by che assistance of Dr. Sheppard, superintendent, and Dr. Foster 
and Dr. Aldinger, in the department of physical training of the High 
School of Commerce, New York City, and by the aid of Dr. Goldstein 
and staff of the Randall’s Island Children’s Hospital. Among the normal 
children, no selection was exercised. We took all the material that we 
could obtain. Amone the idiots we selected the most idiotic. 

As stated above, we have not investigated the relation between carpal 
ossification and the development of the rest of the skeleton, but we have 
observed in more than one-third of our children so many discrepancies 
in development between the right and the left wrist of the same individ- 
ual that we must doubt the value of using a radiograph of the wrist as an 
accurate index of the development of any other part of the body. 

Read before the Section on Diseases of ‘‘hildren of the American Medical 
Association, at the Sixty-First Annual Session, at St. Louis, June, 1910, 
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Radiograph of wrists and hands of Augustine A.. aged 14 months. 
Epiphysis of left thumb present: epiphysis ef right thumb absent 


Fig. 2.— Radiograph of wrists and hands of Walter M. (12437), aged 4 vears, 


$ months and 8 days. ‘Three centers of ossification in left hand: two in right. 
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Fig. 3.--Radiograph of wrists and hands of Victor S. (12408). aged 4 vears, 


7 months and 15 days. Two centers of ossification in left hand: three in right. 
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t.—Radiograph of wrists and hands of Frances B. (12414), aged 5 years, 
11} months, and 16 days. Three centers of ossification in left hand; four in right. 
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Fig. 5.—Radiograph of wrists and hands of Michael H. (12451), aged 3 vears, 
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3 months and 8 days. Three centers of ossification in left hand, four in right. 
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Fig. 6.—Radiograph of wrists and hands of James F. (12450 A), aged 4 vears, 


and 3 days. Four centers of ossification in left hand, three in right. 
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Fig. 7.—Radiograph of wrists and hands of Alice M. (12419), aged 3 years, 


10 months and 22 days. ‘Three centers of ossification in left hand, four in right. 
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Fig. 8—Radiograph of wrists and hands of John E. (12410), aged 2 years, 4 
months and 4 days. Five centers of ossification in left hand, four in right. 





Fig. 9—Radiograph of wrists and hands of Marv B. (12388). aged 6 vears, 
t on) | . ? . 


6 months and 25 days. Six centers of ossification in left hand, five in right. 
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evraph of wrists and hands of Bessie D. (12390). aged 5 vears 


nters of ossification in le and, with large epiphysis ot 
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and hands of Marjorie IK. (12400). aged 5 


en centers of ossification in left hand, six in 


Fie. 12 Radiograph of wrists and hands of Sophia W. (12398), aged 5 years, 
2 months and 12 days. Seven centers of ossification in left hand and no epiphysis 
of ulna; in right, six centers with seventh just appearing and epiphysis of ulna 
present. 
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marked 7. This estimate was made up from the opinion of a nurse well 


acquainted with the children, their kindergarten teachers, and our own 


observations. Where age onl\ is shown, other data could not be obtained, 
The children of Classes A and A-B are healthy infants. The first walks: 
the second, 6 months older, does not walk. The first wrist of Class B. 
the voungest in carpal development, is of a child which, except for one 
other, is the oldest in vears of the entire class of seventeen. It is the 


tallest, the heaviest and the best mentally. In the second group of Class 


12412 


Fig. 13.- Radiograph of wrists and hands of Frank O 


months and 10 days. Six centers of ossification in left 


PABLE 1.—SnHowinGc CARPAL DEVELOPMENT IN CONNECTION with AGE, TLEIGHT, 
WEIGHT AND MENTAL DEVELOPMENT 


Height Weitelht Mind 
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B, the youngest child, aged 2 years, 6 months and 15 days, is very bright, 


while the oldest, 6 vears, 7 months and 29 days, is very dull, while their 


wrists are very similar in stage of development, being only one number 
apart. In Class © the wrists of least and greatest development are of 
children with the same degree of mentality. The former is the older in 
vears. In Class D the same is true as to mentality, with the opposite as 
to age. The youngest child in this class is 2 years, 2 months and 2 days, 
while the oldest is 7 vears and 29 days. The youngest of fair intelligence ; 
the oldest verv bright. In Class G the first is an idiot, while the second 
and third following are very bright. 


In all there are twenty-five groups of two or more children in each. 


LS SE ST: SAI NG ET PY - 


The wrists increase in development from left to right. A comparison of 
the age, height, weight and mind of the first and last child in each group, 


these children representing extremes of carpal development, may be 


FASE TOSIEW 


shown thus: where the age, height, weight or mind of the last child is 


ereater than that of the first child in the same group a plus sign (+) 


is used, and the increase is in accord with carpal development; where the 
last is less than the first.a minus sign (—) is used and the decrease is 
contrary to the carpal development; where the last and first are equal 
a sign of equality ( ) is used, but the result is still out of accord with 
arpal development, as this increases from first to last. 

From the accompanying table, a comparison between the last child 
and the first child of each group, it will be seen that eighteen of the 


twenty-five groups increase in age with carpal development; seventeen 


in height and fifteen in weight. In mentality fifteen of twenty-five 

increase in carpal development; five remain the same, or 

in four fifths of these groups the child of least carpal development equals 
or exceeds in mental ability the child of greatest carpal development. 

Our second main group of cases (Fig. 18) is composed of eighty- 

seven high school boys who were chosen with the purpose of learning the 

relation between the stages of carpal ossification and the stages of pubes- 


cence, \oe, heioht, welgl te scholarship and exercise have been noted. 


These data were taken from charts prepared by Dr. C. Ward Crampton, 


he Department of Education, New York City, in his valuable work 
on “Physiologic Age.” He has used the appearance of pubic hair as an 
index of the stage of puberty: e. g., N indicates that no hair has vet 
appeared and the bo pubescent; AP that the hair is just appear- 
ing and the boy the first stage of pubescence; ST that the hairs 
have become straight and represent a later stage: C that the hair has 
vecome curly, and is used with exponents to express still further stages 
of pubescence up to CS, which indicates that the growth of pubie hair 


has hecome complete, ana thre subject has passed all Staves oj pubs seence, 
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Fig. 15.—Chart showing height of all the children expressed in vertical lines. 












































































































































































































































ning while che CS men are toward the end of the chart. There are, how- 
exceptions that carpal ossification, in this limited number 


, does not ac urately COrres pond with the stage of pubes 


Photographs were taken of the bovs grouped according to their Stace 


pubescence or the “physiologic age” of Crampton, that we might note 
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their general appearance when so grouped and compare it in our minds 
with what would be the case were they grouped according to their stage 
of carpal ossification, A difference In appearance is noticeable merween 


all groups, but most strikingly between group N and group C5, 
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ig. 16.-Chart showing weight of all children expressed in vertical lines, 


Ages are drawn as beginning at i2 vears, heights from 100° cents 
meters, weights are indicated in full. Scholarship is represented by an 
average of all marks during the first term, and are drawn in full. “NX” 


indicates that the boy has taken athletic exercise before entrance, “O” 
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Fig. 17.—Section 2. 











HN 











| 




























































































th tu 


. ‘ “ 
ection ». 













































































































































































Ml 






























































> 


HI} HIJ 1JK h L LM ' 





















































Kig. 17 Section 6. Chart of mental development, weight, height and age 
of children grouped to indicate similarity in development and aecording to Roteh’s 


Classification 
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Figure 18.—NSection 3 
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Fig. IS Section 4 Chart of relation betwe ives of carpal ossification 


of pubescence 











Fig. 19.--Radiograph of wrists and hands of Helen F. (1 
has enlarged lymph-nodes and exaggerated patellar reflexes; walks with difficulty, 
eannot feed herself. 


3), aged 5, idiotic; 





Fig. 20.—Radiograph of wrists and hands of Frida A. (I 5), aged 5; Mon- 
golian idiot; has poor circulation; does not dress or feed herself; is of unclean 
habits. 


Fig. 21. 


Radiograph of wrists and hands of Sadie B 
aged 5 years, 


3. (12394), normal ehild, 
7 months and 5 days; of bright mentality. 
both idiots (Figs. 19 and 20) exceed the normal child. While the younger idiot 


has smaller centers, it has in advance of the normal child the epiphysis of the 
ulna, 


In carpal development 














Fig. 22—Photographs of Helen F. and Frida A. whose earpal development 
was shown in figures 19 and 20. 


Fig. 23.—Radiograph of wrists and hands of Lulu B. (1 9), aged 9 years and 
6 months; feeble-minded; dresses and feeds herself. 
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Fig. 24.—Radiograph of wrists and hands of Mary C. (12381), very bright 
normal child, aged 9 vears, 2 months and 10 days. The idiot’s wrist (Fig. 23) 


is in advance of that of the normal ehild. 
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Fig. 25.—Radiograph of wrists and hands of Elsie O. (I 1), aged 12; micro- 





cephalic idiot; does not dress or feed herself; is of unclean habits; jabbers con- 


stantly. 


Fig. 26.—Portraits of Lulu B. and Elsie O., whose wrists and hands are shown 


in Figures 23 and 25. 
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Fig. 27.—Radiograph of wrists and hands of Mary C. (4747), normal child 
of fair mentality, aged 12 years, 2 months and 9 days. The normal child some- 


what exceeds the idiot (Fig. 25). 





Fig. 28.—Radiograph of wrists and hands of Bertha L. (1 11), aged 14, micro- 
cephalie idiot; does not feed or dress herself or answer to name; is of fairly 
clean habits These wrists are considerably in advance of those of M. C. 
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Fig. 29.—Radiograph of wrists and hands of Florence B. (I 7), imbecile aged 
who dresses and feeds herself. These wrists show still further advance. 
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Fig. 30.—Portraits of Bertha L. and Florence B. whese wrists and hands are 


shown in Figures 28 and 29 





Fig. 31.—Radiograph of wrists and hands of David W. (T 12), a blind idiot, 
aged 6, who does not dress or feed himself; is of unelean habits. 


Fig. 32. Radiograph of wrisis and hands of Sylveste r B. (12416), very 
bright normal child, aged 7 vears, 1 month and 10 days. The idiot’s earpal 
ossilication (Fig. 31) is far in advance of the normal ehild. 
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Fie. 33.—Portraits of David W. and Benny L., whose wrist developments are 
Oy 


shown in Figures 31 and 43. 
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Fig. 34.—Radiograph of wrists and hands of Arthur B. (1 6), idiot, aged 14, 
who is clean, feeds and dresses himself, marches and folds paper, but does not 


answer to name and cannot learn the alphabet. 








Fig. 35.—Radiograph of wrists and hands of normal boy (922) aged 14 years, 
11 months and 22 days, whose school average is 74.5 per cent. The idiot’s wrist 
(Fig. o4) is the further developed, 


Fig. 36.—Portraits of Arthur B. and Charles B., whose wrists and hands are 
shown in Figures 34 and 40. 





Fig. 37.—Radiographs of wrists and hands of Isadore I. (I 4), an idiot aged 
15, who feeds himself and marches only; has undescended testes. 


Fig. 38.—Radiograph of wrists and hands of normal boy (912 el), aged 15 


years, 9 months and 13 days; school average 52.6 per cent. The idiot (Fig. 37) 


exceeds the normal boy. 








Fig. 39.—Photographs of Isadore L. and Samuel S., whose wrists and hands 
are shown in Figures 37 and 41. 7 





Fig. 40.—-Radiograph of wrists and hands of Charles B. (I 8) blind idiot 


aged 17, who marches, folds paper, sews buttons, does raflia work but does not 
answer to his name. 








Fig. 41.—Radiograph of wrists and hands of Samuel 8S. (I 10), blind idiot 
aged 18, who is unclean and does not answer to name or feed himself. 


| 
Fig. 42.—Radiograph of wrists and hands of normal boy (459 C 4), aged 17 


years, 11 months and 19 days; school average 96.5 per cent. Normal boy seems 
to exceed both the younger and older idiots (Figs. 40 and 41). 
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that no exercise has been taken, and *?” that no information was obtain- 
able. 

The third group of cases is of five male and six female idiots and one 
male cretin. ‘Their carpal development is compared with that of normal 
children of the same sex and as near the same age as possible, 

The idiot girls, Helen F. and Frida A., of about the same age, are 


nearest alike in height and in carpal ossification. Lulu B., aged 914 
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Fig. 43.—Radiograph of wrists and hands of Benny L. (1 2), a cretin aged 


21; fairly intelligent midget. 





Fig. 44.—Radiograph of wrists and hands of normal boy (799 C 4), aged 22 
years, 1 month and 21 days; school average 65.5 per cent. The normal boy 
exceeds the eretin (Fig. 43). 


vears, and Elsie O., aged 12 , present a like similarity. The same is true 
of Bertha I... aged 14, and Florence B., aged 22. 
Of the boys, the oldest, Benny L., a dwarf cretin 21 years old, and the 


voungest, David W., aged 6, are nearest alike in height and also in carpal 
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. 
development. This relation between height and carpal ossification holds 
cood, regardless of age, between the others, namely, Samuel $., aged 18, 


and Isadore |.. aged 15, and between Arthur B., aged 15, and Charles B., 


lave in the course of our work examined children at monthly 
intervals, and have found in some cases an advance in carpal develop- 
ment, e. g., a new center appearing, while in other cases no advance has 
been present. 

In view of the general correlation between height and carpal develop- 
ment, as seen in Figure 15 and as illustrated by the idiots’ radiographs 
and photographs, successive examinations of the carpus might, when con- 
sidered with other factors such as sex, race, heredity, age, height and 
weight, serve as an aid to indicate the rapidity of skeletal development 
and the possible future height of the child. 

From this limited investigation we are led to believe that the ossifi- 
cation of the one wrist of an individual is not an exact index of the ossi- 
fication of the other wrist, and therefore it seems probable that the same 
inexact relation exists between the wrist and the remainder of the skele- 
ton. Age, height and weight increase in general with advance in carpal 
ossification, but with many exceptions among both sexes. It would be 
impractical at least to regulate the mode of life of these children accord- 
ing to this classification alone, e. g., Class B includes a very bright child, 
2 years, 6 months and 15 days old, and a very dull child of 6 years, 7 
months and 29 days; Class D includes a child of fair intelligence, 2 
years, 2 months and 2 days old, with a very bright child of 7 years and 
xo days. We can find no relation between degree of carpal development 
and quality of mind. Some idiots are as far advanced in carpal ossifi- 


cation as some normal children of good mentality and similar chronologic 


age. The relation between the stages of puberty and those of carpal ossi- 


fication is too indefinite to warrant the latter’s use as an index of physio- 
logic development. And, finally, though carpal development alone is not 
an exact index, still when observed at intervals, and considered with other 
factors, it may become an aid in estimating the rapidity of growth of the 
skeleton in children. 

We believe with Dr. Rotch that closer attention should be paid Dv the 
medical profession to the regulation of physical and mental tasks mere 
in accordance with the individual child’s capacity, and hope that develop- 


ment of » ossification centers of the skeleton, as brought before us by 


} 
} 


hough not an index in itself, may become a factor toward 
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FREQUENCY AND SIGNIFICANCE OF ALBUMIN IN 
URINES OF NORMAL CHILDREN 


SAMUEL McCLINTOCK HAMILL, M.D. 
PHILADELPHIA 


AND 


KENNETIL D. BLACIKFAN, M.D. 
CAMBRIDGE, N.Y. 


For some years past we have been much impressed by the frequency 
with which albumin, varying in amounts from very slight to marked 
traces, has been reported present in the urines of children we have seen 
in private practice. In these children we have been unable to detect 
abnormalities which we considered sufficient to account for the albumin. 

Stimulated by these findings, we undertook the studies set forth in 
this paper and in presenting them we shall not undertake a Ciscussion of 
the extensive and valuable work which has been done on the albuminurias, 
but merely state the results of our own work. Our purpose has been to 
determine the frequency of occurrence of albuminuria, and, if possible, 
to throw some light on the cause of this frequency. ‘To this end we have 
made examinations of the urines of 124 presumably normal children tak- 
ing samples at frequent intervals on the same day, and over a period of 
days, as well as samples covering the full twenty-four-hour period, 

In carrying out this work, we have considered it advisable to make 
complete examinations of the urine and to use tests easy of application 
and at the same time reliable. 

The following is an outline of our routine procedure: In each sample 
of urine, we determined the color, the appearance, the specifie gravity, 
the reaction (in twenty-four-hour specimens, the total acidity), the pres- 
ence or absence of albumin, sugar, acetone, diacetic acid, indican, uro- 
bilinogen, and phenol; and microscopically, the presence or absence of 


cells, casts, evlindroids, and erystals. 


TESTS USED 


For the determination of the specific gravity, we used Squibb’s 
urinometer, graduated to 25 C.; for the reaction, litmus paper; for albu- 
min (all specimens having been made clear either by filtering or by the 
addition of magnesia and filtration) Heller’s nitric acid test, observed at 
intervals of one, three, and five minutes, the heat test, observing it imme- 


diately as well as after the addition of acetic acid, the potassium ferro- 


eyanid test, contrasting it with the cold urine to which acetic acid had 
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een added, and the acetic ac id test, in which a few drops of 50 per cent. 
acetic acid were added to the untreated urine. In each of these tests, in 
addition to the contrasts made above, comparisons were made with the 
untreated urine and always against a black background. When the spe- 
cific gravity was 1,024 or over the urine was diluted and both samples 
tested. For sugar we used Fe hline’s test: lor acetone, Lange’s test, con- 
trolled by Stock’s test: for diacetic acid, Gerhardt’s test; for indican, 
Obermaver's test: for urobilinogen, the dimethylamidobenzaldehyd reac- 
tion; and for phenol, the urine was treated with 25 per cent. sulphuric 
acid and the distillate with bromin water. In the microscopic examina- 
tion, two slides from the centrifugalized sediment were studied. 

The routine examination for bodies other than albumin was made in 
order to determine whether, if present, they might have some bearing on 
the OCCULrTeHCe ot the al MUMmInM, or indicate some abnormal condition to 
which it could be attributed. 

With the same idea in view, we examined the stools in certain groups 
of cases amounting to about one-third the total number. This included 
the form. color, odor, reaction, and evidences of fermentation and the 
presence of mucus and undigested food particle S$ and under the micro- 


] 


scope the presence of starch, neutral fats, soaps, and crysials. 


SOURCE OF MATERIAL 


Four hundred and forty-five specimens of urine were examined, These 
were obtained from 124 children, ranging in age from 18 months to 14 
vears. For convenience of consideration we have divided these latter 


into four groups as follows: 


1. Children obtained from a number of different sources. 
2. Children obtained from the orthopedic ward of the hospital of the Univer 
sity of Pennsylvania, suffering from congenital or acquired deformities (other 
than tuberculous 

3. Children from the Baptist Orphanage of Philadelphia. 


4. A group of three children, whose urines were examined practically every 


aay tol several WeEKS, 
SPECIMENS USED 


In the majority of the children in Group 1, only morning samples 


were examined: in a smaller number, both morning and evening. 


In Gre » 2. consisting ol thirty-one cases, only morning evaminations 


were made in twenty-four, both morning and evening tn thirteen. and 
morning, noon, and evening for two successive days in three cases. In 


the last cas 


e ol this group, for veasons to be considered later. examinations 
were made for six successive days. The first sample was taken immedi- 


ately on waking, the second at 9 a. m.. and the others at noon and even- 
ine. On the first dav the child was up and about the ward and on the 


reoular hospital diet. On the second day he was in bed on the same diet : 
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on the third day the conditions were the same. On the fourth day he was 
again up and about on the hospital diet. On the fifth day he was up and 
about on an exclusive milk diet; on the sixth day he was in bed on a milk 
diet. 

Group 5 consisted of thirty-six institutional children. We are quite 
aware that the normality of such children may be questioned, but they 
are included because, aside from being well-nourished and free of organic 
diseases, the conditions under which they live are entirely normal. The 
home is constructed on the cottage plan, each cottage being under the 
direction of a house-mother who has charge of about twenty-five children, 
The food supplied them is not only adequate, digestible, and well-bal- 
anced, but also admirably prepared. The sleeping-apartments are spa- 
cious, well ventilated and perfectly clean. The play-ground consists of 
an enclosure of about six acres. Aside from this the children are still 
further detached from the ordinary institutional environment by the fact 
that they receive their education in the public schools. 

During the period of examination the usual routine of life was fol- 
lowed, except that the children were kept from school. They were stud- 
ied in groups of three, each group being under the constant supervision 
of a trained nurse in order to insure the proper collection of specimens. 
The following routine was then followed: 


A complete physical examination was made to exclude acute and chronic dis- 


eases and defects of development. The specimens were collected immediately on 
rising, and thereafter at 9 a. m., 12 noon, and 6 p.m. In addition the total quan- 
tity for twenty-four hours was taken. The body temperatures were recorded 


every fourth hour during the day. The pulse rate and the blood-pressure (by 
Stanton’s apparatus) were determined in the upright and recumbent postures on 
the day that the samples were collected; and a sample of the stools from each 
case was taken. 

In Group 4, ninety-five examinations were made. The specimens 
represented the morning urine for a portion of the time, the mid-day for 
another, and both the morning and evening for the remainder. On two 
occasions, separated by some days, the twenty-four-hour quantity was col- 
lected and examined, 


RESULTS OF THE EXAMINATION 

There has been wide variation in the specific qravily of the urine 
voided at different periods of the same day. In the majority of instances 
it has been higher in that voided immediately on rising and in the urine 
voided at the end of the day, but this has not been constant. In the 
twenty-four-hour specimens (forty-two in number) the specific gravity 
has been much higher than the averages given in text-books and mono- 
graphs for children whose ages were the same as those we have studied. 
The specific gravity bore no definite relationship to the amount of urine 


voided. Thus in a child voiding but 475 ¢.c. in twenty-four hours, the 
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specific gravity was 1,022, while in another voiding 1,250 c.c.—one of the 
largest amounts recorded—the specific gravity was 1,025. Neither the 
form nor the amount of albumin present bore any relationship whatsoever 
to the variations in the specific gravity or to the amounts voided. 
Variations in the reaction had no influence on the albuminuria. In 


one of the cases in Group 4 (the three patients from whom samples were 
examined daily over a period of weeks) we noted a rather interesting 
condition, from which, however, no conclusions can be drawn. An even- 
ing sample of one day had a specific gravity of 1,030; it was markedly 
ac id, conta ned a very slight trace of nucleo-albumin, and the sediment 
showed amorphous urates. The urine of the following morning showed a 
marked turbidity when voided, which was due to a fine white flocculent 
precipitate; its reaction was strongly alkaline; it contained no albumin, 
but showed an abundant precipitation of phosphates on boiling, and the 
sediment contained large quantities of earthy phosphates. A sample 


voided in the early afternoon of the same day, had a specific gravity of 


1,028; its reaction was strongly acid and it contained a very slight trace 


nucleo-albumin, the sediment showing amorphous urates and calcium 


oxalate crystals. 

One cannot argue that the absence of albumin in the second sample 
was dependent on the alkaline reaction, since albumin was absent in this 
y's samples not infrequently when the urine was strongly acid. But 
the high phosphatic content of the morning urine, wedged in between 
samples which were highly acid, is interesting and difficult of explanation. 
Its interest is greatly increased, moreover, by the fact that this is a com- 
mon and not unique occurrence in the experience of this boy. On one 
other occasion noted in our tables, morning samples on two successive 
days showed gn the one a highly acid urine with nucleo-albumin, and in 
the next a highly alkaline urine without albumin. On several occasions 
not recorded in our tables, we have observed this boy pass a highly 
alkaline urine on rising, and within a few hours void a urine which was 
definitely or strongly acid. We desire to emphasize the fact that the phos- 
phates were present only in the morning samples, and, therefore, not 


dependent on the diet. 

In none of the cases examined have we found sugar, acetone, or diace- 
tic acid, and these substances may be eliminated as having any bearing on 
the occurrence of the type of albuminuria under discussion, 

In 254 examinations, indican was present twenty times, phenol thirty- 
seven times, and urobilinogen twenty-one times. While albumin was asso- 
ciated with these bodies in the majority of instances, it was sometimes 
absent when they were all present, and the amount was never greater 
when associated with them than it was in the specimens in which they 


were absent. ‘To state the results in fuller detail, indican was present 





S. McC. HAMILL—K. D. BLACKFAN 145 


three times without albumin, and in association with phenol and without 
albumin five times, and once with both phenol and urobilinogen in the 
absence of albumin. Phenol alone was present without albumin five 
times. 

Turning now to the possible influences of the substances demonstrable 
by the microscope, we would state that in no instance were epithelial cells 
or leukocytes present in excess of the normal. In one case, in two speci- 
mens colJlected on successive days, a few erythrocytes were noted, but they 
were not associated with casts or cylindroids. In the first of these, an 
evening specimen, there was present a very slight trace of nucleo-albumin, 
and in the second, a morning specimen, both serum and nucleo-albumin 
were present in very slight traces. 

In considering the relationship of crystals to the presence of albumin, 
it is necessary to bear in mind the possibility that in some instances, they 
may have been precipitated out after the urine had been voided. This is 
especially likely to have occurred because we have depended entirely on 
low temperatures for the preservation of the specimens. 

In the 248 sediment examinations, uric acid crystals were found alone 
fifty-one times. In these samples, albumin was entirely absent five times. 
Serum albumin was present alone in slight traces twice, and nucleo-albu- 
min alone either in slight or very slight traces thirty-five times. In nine 
instances both forms were present as traces, slight traces, or very slight 
traces. In seven of these samples, occasional casts and cylindroids were 
found. 

Calcium oxalate crystals were present alone in thirty-eight samples. 


Twelve of these had no albumin, two had serum-albumin alone in very 


slight traces, eighteen had nucleo-albumin alone in amounts varying from 
traces to very slight traces. In the six remaining cases both varieties 
were found in correspondingly small quantities; casts were not found in 
any of the samples. 

Ammonium urates were present alone three times and amorphous 
urates ten times, and in twenty-two instances they were both present. 
The findings as to albumin were practically the same as in the case of the 
uric acid and calcium oxalate crystals. 

In the samples containing uric acid crystals alone, casts were noted 
rather more often than in the samples showing the other forms of crys- 
tals, but there was no increase in the amount of albumin as compared with 
other specimens, nor in the amount of cellular elements. ‘That these find- 
ings as to casts in the samples showing uric acid crystals alone is probably 
accidental is borne out by the fact that in thirteen samples showing both 
uric acid and calcium oxalate crystals occasional hyaline casts were pres- 
ent but once. 

We do not find any evidence, therefore, to indicate that crystals, when 
present in amounts such as are found in the average normal child, are in 
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any way responsible for the associated albumin. In the children in Group 
4, whose urines were examined over a period of weeks, we have several 
times found uric acid crystals present without albumin. The same can be 
said of the various other crystals, and it is also true that the amounts of 
albumin varied in the same way when associated with crystals as when 
present without them. 

The stools were examined seventy times in sixty-nine different chil- 
dren. In fifty children they were normal, in the nineteen remaining 
there were moderate variations from the normal; such as offensive odor, 
abnormal consistence, undigested food particles, starch granules and fat. 
The results of the examinations for albumin in the urines of these two 
groups showed absolutely no difference as to the frequency of occurrence, 
the quantity eliminated, or the form of the albumin. Thus, in one 
instance in the latter group albumin was absent when the stool was 
unformed, malodorous, soft and mushy, with slight fermentation, and 
showing starch granules microscopically. Therefore, we conclude that 
these mild disturbances of the intestinal digestion in apparently normal 
children, discoverable only by examination of the stools, are not suffi- 
cient to account for the occurrence of the albumin. This conclusion is 
fully confirmed by our findings in severe cases of intestinal indigestion, 
which sometimes show no albumin and rarely give more marked reactions 
for albumin than those we have noted in these presumably normal chil- 
dren. 

Complete physical examinations were made in all the cases except 
those comprising Group 2. In these, evidences of disease were eliminated 
by the hospital records. In our own examinations we gave special atten- 
tion to the cardiovascular system, in order to eliminate valvular and myo- 
cardial changes, degenerations of the vessels, and variations in the arte- 
rial tension. We found murmurs of a functional nature very common, 
but in no way related to the presence of albumin. All cases with evi- 
dences of organic disease, of which we met several in the course of our 
studies, were excluded. In Group 3, we made systematic studies of the 
blood-pressure in both the upright and recumbent postures. The systolic 
pressure varied in these thirty-six cases from eighty-five to 119, the aver- 
age being about 100. The differences in pressure between the upright and 
the recumbent was insignificant, about 5 mm. on the average. The fig- 
ures 85 to 119 are probably within the normal range of variation, 
if one considers the nervous influences which were active in consequence 
of the examinations. In some children the effect of these influences was 
to increase the arterial tension, while in others, the pressure was lowered. 


In several instances the pressure, which was primarily low or high, rap- 


idly returned to the normal after the child had become accustomed to 
the examination. In any event, the urinary findings as to albumin were 
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the same in high and low pressures and in neither were they different 
from the findings in those cases with blood-pressures at or near 100. 

The great majority of the children whose urines we have studied have 
been on mixed and varied diets. In three instances, however, in which 
we were able to control the children, we have studied the urine while they 
were on their ordinary diets, and again while they were on exclusive milk 
diets. 

In the first case two examinations were made at intervals of two days 
while the child was on a mixed diet. In the first sample examined there 
was present a trace of both serum and nucleo-albumin, and in the second 
a very slight trace of nucleo-albumin. After the child had been on an 
exclusive milk diet for one week, another specimen was examined, which 
contained a trace of both serum and nucleo-albumin. An examination 
made two days later showed slight traces of each. 

In the second case an examination made while the child was on a 
mixed diet showed a very slight trace of nucleo-albumin. A second exam- 
ination, made after the child had been on an exclusive milk diet for two 
days, gave the same result, as did also the third examination, which was 
made after the milk diet had been continued for twelve days. 

The third case is the one previously referred to under Group 2, in 
which the urine was examined for six successive days. On the first day 
while the child was on a mixed diet, one examination was made which 
showed no albumin. On the second day four specimens were examined ; 
the first showed no albumin ; the second a very slight trace of nucleo-albu- 
min; the third a slight trace of both albumins, and the fourth a very 
slight trace of nucleo-albumin. 

On the third day, while the child was still on a mixed diet, four exam- 
inations were made. The first showed a very slight trace of nucleo-albu- 
min; the second and third slight traces of nucleo-albumin, and the fourth 
a very slight trace of serum-albumin. 

On the fourth day, the mixed diet being continued, the results of 
three examinations showed in the first a very slight trace of nucleo-albu- 
min; in the second no albumin, and in the third a very slight trace of 
nucleo-albumin. 

On the fifth day, while the child was on a milk diet, four examinations 
showed in the first a very slight trace of nucleo-albumin; in the second 
and third slight traces, and in the fourth no albumin. 

On the sixth day, the milk diet being continued, the first of three 
examinations showed a very slight trace of nucleo-albumin and the others 
no albumin. 

These few results are of course in no sense conclusive, but in so far as 
they go, they suggest that there is no difference in the albumin elimina- 
tion of the two kinds of diet described. One might infer that in Case 3 
the results did indicate a difference, were it not that this same child on 
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several previous occasions had shown no albumin in his urine when on a 
mixed diet. This case, however, illustrates well a common characteristic 
of these albuminurias, which it may be well to emphasize here, and that 
is their marked variability. Different samples on the same day showed 
sometimes no albumin, and again nucleo-albumin, and at other times first 
nucleo-albumin and later serum-albumin. 

Throughout our studies, we have borne in mind the relationship of 
posture to the elimination of albumin. In no instance have we obtained 
evidence which we consider sufficient to justify us in classifying any of 
our cases under the heading of postural or orthostatic albuminuria. In 
forty-nine children, however, we have endeavored to exclude the factor of 
position by having them void urine immediately on waking. Thirty-six 
of these (Group 3) were studied successively in groups of three. These 
children slept in a room with a trained nurse. No mechanical means were 
used to restrain them, but they were under the close supervision of a con- 
scientious and interested observer, and in so far as she could determine, 
they neither sat up in bed nor were out of bed during the night. At 6 
a. m. they were wakened and required to void urine immediately. The 
remaining thirteen (Group 2) were treated in the same manner by the 
night nurse on duty, but as her requirements occasionally took her from 
the ward, it is reasonable to assume that they were less well controlled. 

In two children in the group of thirty-six, we considered the possi- 
bility of this relationship mainly because of the amount of albumin 
sometimes noted, which at its highest was recorded as a marked trace of 
both serum and nucleo-albumin. For this reason, in addition to the 
specimen voided on rising, we studied two samples voided after periods 
of rest during the day. The bladders were emptied and the children at 
once placed in the recumbent posture where they were kept until they 
desired to void urine again. On one occasion, the specimens voided after 
the night’s rest as well as those voided after the day’s rest showed less 
albumin than at some other hours of the day, but it was, nevertheless, 
present. The morning urine in one showed only slight and in the other 
very slight traces of nucleo-albumin. On the other hand, one of these 
boys voided a sample at 9 a. m. which contained no albumin, and neither 
of them showed a decrease in the amount of albumin at the end of the 
day, one of them in fact showing marked traces in the evening. Through- 
out the day, the amounts varied markedly. In other words, in neither of 
these cases did the findings correspond to the accepted requirements for 
this form of albuminuria. 

Owing to the fact that albumin was occasionally present in marked 


traces in these two cases and because one of them showed a very few casts 
and cylindroids, it would seem almost more difficult to eliminate the pos- 
sibility of nephritis than to eliminate the orthostatic form of albuminuria. 
As against this view, we would point out that in one of these cases, albu- 
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min was absent on one occasion, and in both, the amount of albumin 
fluctuated from hour to hour, varying from a very slight to a marked 
trace. Furthermore, there was nothing in the condition of the children 
to suggest a lesion of the kidneys. Both were unusually well nourished ; 
their color was good; they had no symptoms of ill health; and their car- 
diovascular conditions showed nothing abnormal. 

The study of the presence of casts and cylindroids in these groups of 
cases shows that twenty-eight children, or 22.5 per cent., had occasional 
hyaline casts associated with cylindroids, and six had cylindroids without 
casts. In some of them, more than one specimen showed these formed 
elements. Taking the total number of specimens (amounting to forty) 
we find that casts and cylindroids were associated thirty-three times and 
cvlindroids were present alone seven times. The relationship of these 
formed elements to albumin was as follows: Of the thirty-three speci- 
mens showing both casts and cylindroids, one showed no albumin, twenty- 
six very slight traces of nucleo-albumin, two a slight trace, one a trace, 
two others a very slight trace of serum-albumin, and one a very slight 
trace of both serum and nucleo-albumin. Of the seven specimens show- 
ing cylindroids alone, two showed no albumin, three a very slight trace of 
nucleo-albumin, and two very slight traces of both serum and nucleo- 
albumin. 

Many of the older writers contend that the occurrence of casts and 
evlindroids in the urine is an indication of a permanent impairment of 
renal function. The views of recent writers, however, have been more 
liberal. Jehle makes the statement that “the occurrence of casts, erythro- 


cytes, and various epithelial cells is not necessarily a criterion of nephri- 


, 


tis, since they are found in the urine of lordotics.” Fisch] supports this 
view and is especially impressed by it, since it fully confirms results which 
he obtained in animal experimentation; by suspending rabbits as well 
as by producing in them an artificial lordosis, he was able to demonstrate 
the above-mentioned elements in the urine. One of the animals which he 
killed showed no microscopic changes in the kidneys other than conges- 
tion, and three of the others in this series, after being released for a 
period of time, voided entirely normal urine. 

We are inclined to believe that these elements as we have found them 
are merely products of a temporarily overtaxed kidney, resulting from 
variations in the habits of life of the individual which are so slight as to 
be difficult of recognition. 

We now come to a consideration of the albumins. In the urines of 
124 children we found albumin at some time in 110, or in 88.7 per cent. 
Albumin was present in two forms: (1) serum-albumin, and (2) an 
albuminous body which was precipitated by acetic acid in the cold. For 
purposes of convenience, but with a full appreciation of the unsettled 
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state of our knowledge regarding the nature of this latter body, we have 
used for its description the term nucleo-albumin. 

The proportions of the different albumins present in these 124 chil- 
dren were as follows: thirty-four, or 27.4 per cent., showed serum-albu- 
min—alone (four) and in combination (thirty) ; and in 106, or 85.4 per 
cent., nucleo-albumin—alone (seventy-six) and in combination (thirty). 
In other words, this so-called nucleo-albumin was present three times as 
often as serum-albumin. 

We are convinced that these figures do not fairly represent the fre- 
quency of occurrence of either of these albumins. This statement is based 
on the following facts: In Group 1, there were thirty-eight children from 
whom we examined but one sample. In this number nucleo-albumin was 
present twenty-five times, equalling 75.8 per cent. as compared with 85.4 
per cent. for the total number of children, and 94.7 per cent. for thirty- 
eight children from whom we made examinations of the twenty-four-hour 
quantity. 

In this same group of thirty-three children, serum-albumin was pres- 
ent seven times, which was equal to 21.2 per cent. as compared with 27.4 
per cent. for the total number, and 42.1 per cent. for the thirty-three chil- 
dren from whom we made examinations of the twenty-four-hour quantity. 

We are inclined to believe that had we examined not only the twenty- 
four-hour quantities, but also a number of samples voided at different 
hours of the day and continued these examinations over a period of days, 
we might have been able not only to demonstrate the presence of nucleo- 
albumin at some period in the urine of every child examined, but also 
to have increased the percentage of cases showing serum-albumin. In the 
one child in whom we failed to find either form of albumin in the twenty- 
four-hour specimen (a child in Group 4) nucleo-albumin was frequently 
found in the daily examinations and serum-albumin occasionally. 

Believing, therefore, that it is possible to demonstrate in the urine of 
every presumably healthy child traces of an albuminous body precipitated 
by acetic acid, we are naturally forced to the conclusion that its presence 
cannot necessarily be considered an indication of a lesion of the kidneys, 
and that it must, therefore, be regarded as an exceedingly common, if not 
constant manifestation in the urines of children under 14 years of age, 
and that it is consequently of no clinical significance. 

As to the interpretation of the serum-albumin we believe that the 
cause suggested for the occasional presence of casts and cylindroids is 
quite sufficient to account for its occurrence in the amounts in which it 
has been present in the urines we have examined, for it must be borne in 
mind that in all of our cases neither the nucleo- nor serum-albumins have 
ever been present in more than traces and in the vast majority, only in 
very slight traces. 
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SUMMARY 

1. There has been no relationship between the specific gravity and the 
form or amount of albumin. 

2. The reaction has had no influence on the production of albumin. 

3. Sugar, acetone, and diacetic acid were never found. They may, 
therefore, be considered as having no bearing on the production of albu- 
min. 

4. Indican, phenol, and urobilinogen when present were usually asso- 
ciated with albumin, but albumin was sometimes absent when they were 
all present, and the amount was never greater when associated with them 
than it was in the cases in which they were absent. 

5. Crystals, when present in amounts, such as are occasionally found 
in normal children, are in no way responsible for the associated albumin. 

6. The mild disturbances of the intestinal digestion, as shown by the 
examination of the stools, were not sufficient to account for the occur- 
rence of albumin. 

7. The blood-pressure was within the normal range in all cases and, 
therefore, did not influence the albumin output. 

8. The albumin elimination was the same on mixed and exclusive 
milk diets. 

9. We found no children in whom the albumin excretion corresponded 
to the requirements for postural or orthostatic albuminuria, a rather sur- 
prising result in view of the frequency with which this condition is sup- 
posed to oceur. 

10. Thirty-two and one-half per cent. of the children showed occa- 
sional hyaline casts and cylindroids in their urines. We do not consider 
their “occasional presence” as indicative of a lesion of the kidneys, but 
rather as suggesting a temporary overtaxation of the kidneys resulting 
from variations in the habits of life of the individuals which are too slight 
to be recognized. 

11. Eighty-eight and seven-tenths per cent. of the urines of these 124 
children showed albumin, 27.4 per cent. showing serum-albumin alone, 
and in combination; and 85.4 per cent. an albuminous body precipitated 
by acetic acid in the cold. These two albumins were nearly always pres- 
ent in very slight traces, occasionally in slight traces and rarely in traces. 

In thirty-eight children the twenty-four-hour specimens showed 
nucleo-albumin in all but one, and in this case samples examined over 
prolonged periods of time showed nucleo-albumin frequently. 

In tnese thirty-eight children, the percentage of serum-albumin was 
very much higher (42.1 per cent.) than in the total number of cases 
examined. We believe, therefore, that it is possible to demonstrate in 
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the urine of every presumably healthy child, traces of an albuminous body 
precipitated by acetic acid. Consequently, this substance must be 
regarded as an exceedingly common, if not constant manifestation in the 
urine of children under 14 years of age, and as of no clinical significance. 

We do not believe that serum-albumin in the amounts in which it 
appears in these children indicates a diseased condition of the kidneys 
any more than does the presence of occasional hyaline casts and cylin- 
droids, and that its etiology may be considered the same as that given for 
these former elements. 

















PROGRESS IN PEDIATRICS 


ANATOMY AND PHYSIOLOGY 


Normal Percentages of Leukocytes in Infants and Children 
(O. M. Schloss. Arch. Int. Med., 1910, vi, 638) 
A series of differential blood-counts were made by Schloss on eighty apparently 
normal infants and in children between 3 and 12 years of age. The investigation 
was undertaken primarily to determine, if possible, the normal percentages of the 
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cells with eosinophilic granules. Most of the children were from the poorer 
classes, but all cases of manifest illness were excluded. Cases were also excluded 
in which there was a history of any disease recognized as a cause of eosinophilia. 
The following precautions were taken in the attempt to eliminate helminthiasis: 
The counts on children between 1 and 12 years of age were made only in instances 
in which the history and a previous examination of the feces were negative. In 
infants under 1 year of age, the feces were examined in cases showing more than 
5 per cent. of eosinophil cells. The eosinophil cells were over 6 per cent. in seven 
of fifteen infants under 2 months of age; the highest percentage was 9.7. In 
two additional cases the percentage was greater than 5; in one, 5.2 per cent.; 
in another, 5.3 per cent. The highest percentages were found in infants between 
2 days and 2 weeks of age. In none of the fifty-five infants and children between 
2 months and 12 years of age was the percentage of the eosinophil cells above 6. 
In two cases the eosinophil cells were 6 per cent. In all other cases the per- 
centage was less than 5. In apparently normal infants from 3 days to 2 months 
of age, the eosinophil cells were frequently above the percentages normal for 
adults. In normal individuals between 2 months and 12 years of age, when the 
known causes of eosinophilia were excluded, the eosinophil cells were rarely above 
5 per cent. and never greater than 6 per cent., and were present in approximately 
the same relative proportion as in adults. It therefore only seems fair to con- 
clude, says Schloss, that there is no physiologic eosinophilia in childhood; that 5 
per cent. of eosinophil cells may be considered as the upper limit of normal, and 
certainly, more than 6 per cent. as pathologic. F. ZAPFFE. 


BACTERIOLOGY AND PATHOLOGY 


Anti-Infectious Power of the Blood of Infants 
(Ruth Tunnicliff. Jour. Infect. Dis., 1910, vii, No. 5, p. 698) 

The results of Tunnicliff’s experiments would indicate that at birth the 
opsonie power of the blood-serum toward streptococci, pneumococci, and staphylo- 
cocci is a little less than that of the adult serum. It falls still lower during the 
first months of life and does not equal the opsonic power of adult serum until 
about the second year. The phagocytic activity of the leukocytes of infants toward 
streptococci, pneumococci, and staphylococci follows a course similar to that of 
the opsonic indices. The leukocytes at birth are a little less active than adult 
leukocytes. Their activity diminishes considerably during the first months of 
life and does not reach that of adult leukocytes until about the third year. The 
phagocytic power of the whole blood of infants drops decidedly during the first 
and second months of life and does not reach that of adult blood until about the 
third year. During the first and second years of life the anti-infectious power 
of the blood, as measured by the opsonic power of the serum and the phagocytic 
power of the leukocytes, is far below that of adult blood. F. ZAPFFE. 


Method of Staining Capsulated Bacteria in Body Fluids 
(William H. Smith. Boston Med. and Surg. Jour., 1910, clwiii, 791) 

The author has used the following method with good results in staining 
bacteria with capsules: (1) Make a thin smear from fresh sputum, lung, pleural 
or pericardial exudate. (2) Pass through flame. (3) Cover with 10 per cent. 
aqueous solution of phosphomolybdic acid (Merck) four to five seconds. (4) 
Wash in water. (5) If the organism is gram-staining, stain with anilin oil 
gentian violet, steaming one-quarter to one-half minute. (6) Wash in water. (7) 
Treat with Gram’s solution of iodin, steam one-quarter to one-half minute. (8) 
Decolorize with 95 per cent. aleohol. (9) Wash in water. (10) Stain with 6 
per cent. aqueous solution of eosin one-half to one minute, warming gently. (11) 
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Wash in water. (12) Wash in absolute alcohol. (13) Clear in xylol. Mount in 
Canada balsam. The capsule will be distinct, clear cut, eosin-stained about the 
Gram-stained organism. If the organism is Gram-decolorizing, after covering the 
smear with phosphomolybdic acid and washing, (1) stain with 6 per cent. aqueous 
solution of eosin one-half to one minute, warming gently; (2) wash in water; (3) 
counter-stain with Loeffler’s methylene blue one-quarter to one-half minute, 
warming gently; (4) wash in absolute aleohol; (5) clear in xylol and mount in 
Canada balsam. The capsule will appear eosin-stained about the blue-stained 
micro-organism. RicHARD M. SMITH. 


METABOLISM AND NUTRITION 


Concentration of Ammonia in Blood of Dogs and Cats Necessary to Produce 
Ammonia Tetany 
(Jacobson. Am. Jour. Physiol., 1910, xavi, 407) 

Jacobson concludes that the concentration of ammonia in the blood of cats 
and dogs in ammonia tetany is practically equal to that in parathyroid tetany. 
This supports the view that the increased NH, in the blood of parathyroidectom- 
ized animals is directly responsible for tetany and the depression symptoms. 

Fritz B. TALBort. 


The Physiology of Nutrition in Infants 
(A. Schlossman. Arch, f. Kinderh., 1910, liii, Nos. 1-8, p. 1) 

Schlossman urges that the number of calories for the nutrition of the infant 
should be proportional to the area of the body surface rather than to the weight. 
He claims that the method will be of practical application, but says that at pres- 
ent he is unable to give a rule as to the number of calories necessary per unit of 
surface. 

His second point is as to the proportion of the different foodstuffs making 
up the necessary calories. For sixteen years he has fed infants on cream mix- 
tures with a fat percentage approaching that of mother’s milk. He has seen none 
of the ill-effects now supposed to be associated with this method of feeding. He 
claims many advantages for it, among them that the food can be given in a less 
diluted form and that there is less carbon dioxid to be excreted. 

G. L. MEtGs. 


Influence of Removal of Fragments of Gastro-Intestinal Tract on Character of 
Nitrogen Metabolism 
(Carrel, Meyer and Levens. Am. Jour. Physiol., 1910, xavi, 369) 

Gastrectomy was performed on two animals. In the first there was a high 
nitrogen retention in the experiments performed early after the operation, and no 
retention in the experiments performed after the tenth week following the opera- 
tion. The observations on the second animal were begun on the twelfth week after 
operation. Three experiments were performed and no nitrogen retention was 
noted in any one of them. The autopsy revealed that in the first animal a small 
part of the pyloric end, not more than 15 mm. in length, remained unexcised. 
The extirpation of the stomach in the second animal was complete. These results 
may be explained by the fact that the gastric and pancreatic secretions contain 
protein, and therefore when they were not excreted after the operation, the 
protein was dammed back into the body and there was retention of protein. 
When the pancreatic and other secretions were re-established, this protein was 
again discharged into the intestinal canal and there was no longer retention of 
protein. The autopsy revealed a hypertrophy of the upper end of the duodenum 
developing after operation. Fritz B. TALBort. 
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Chlorids in Stomach Contents of Infants 
(A. H. Wentworth, Boston. Arch. Int. Med., 1910, vi, p. 617) 


The observations recorded in Wentworth’s paper are a continuation of work 
briefly alluded to in a previous article. The purpose of this work is to discover 
whether or not the hydrochloric acid of the gastric juice is diminished in cases 
of infantile atrophy. In the first series of observations, the stomach contents 
were obtained one hour after eating, from a limited number of atrophic infants 
fed on mixtures of cow’s milk. The determinations were made by Sjéquist’s 
method. The results showed a diminished amount of hydrochloric acid in the 
stomach contents in every case. The same series of observations included deter- 
minations of hydrochloric acid in the stomach contents from a limited number 
of well-nourished and apparently healthy infants fed on mixtures of cow’s milk. 
The results in these cases were variable. In four cases the amount of hydrochloric 
acid was much greater than in the cases of atrophy. In three cases the amount 
of hydrochloric acid approximated that of the atrophic infants. As these results 
were not conclusive, a second series of observations was made with a view to 
controlling the first series. The same method of analysis was employed. Unfil- 
tered stomach contents were used in every case. The diagnosis of infantile atrophy 
was made from clinical evidence alone. Most of the cases were under observation 
for several weeks. The Sjiquist method rarely showed more than a trace of 
hydrochloric acid in the stomach contents from atrophic infants fed on cow’s 
milk mixtures. Out of twenty-one determinations made of hydrochloric acid in 
the stomach contents, obtained from eight infants, ten showed a percentage of 
hydrochloric acid between 0.01 and 0.05, and eleven showed a percentage of 
hydrochloric acid between 0.002 and 0.009. The stomach contents from nine 
well-nourished infants showed a diminished amount of hydrochloric acid. The 
diminution of hydrochloric acid corresponded closely with that found in about 
one-half of the determinations made on the above mentioned atrophic infants. 
Out of twelve determinations of hydrochloric acid in the stomach contents 
obtained from nine infants, one showed 0.12 per cent., one showed 0.09 per cent., 
nine showed percentages between 0.01 and 0.05; and one showed 0.005 per cent. 
hydrochloric acid. Thus the diminution of hydrochloric acid, although it was 
marked, was never so extreme as in one-half of the determinations obtained from 
atrophic infants. Examinations of the stomach contents obtained from the same 
atrophic infants at different periods of time after eating, and without any change 
in the diet, rarely showed any marked variations in the quantity of hydrochloric 
acid present. Wentworth does not believe that the results of these observations 
prove that a marked diminution of hydrochloric acid in the gastric juice is an 
essential factor in the production of infantile atrophy, although they do show 
that this diminution is constant. On the other hand, considerable evidence is 
afforded by several of the observations that it is possible for atrophic infants to 
gain very rapidly in weight and yet produce very little hydrochloric acid in the 
gastric juice. This appears to show that the quantity of hydrochloric acid in 
the gastric juice is not an important factor in recovery from infantile atrophy. 

F. ZAPFFE. 


ACUTE INFECTIOUS DISEASES 


Cutaneous Diphtheria 
(Edwin H. Place. Boston Med. and Surg. Jour., 1910, claiii, 730) 

The author reports a case of primary cutaneous diphtheria in a child of 7 
months, involving the skin of the lower third of the abdomen, anterior portion 
of the buttocks, vulva, perineum and internal surface of the thighs. The lesion 
consisted in swelling, redness and a grayish hyaline membrane firmly adherent, 
which if removed left behind a granular bleeding surface. There was no known 
exposure to diphtheria and the child had no evidence of disease elsewhere. 
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There was a previous eczema of the pubic region and the infection with diph- 
theria was probably implanted on this by the hands of some attendant. The case 
resulted fatally despite the administration of antitoxin. The diagnosis was 
proved by culture and animal inoculation. RICHARD M. SMITH. 


Malaria Spread Through Other Agencies than the Mosquito 
(Jesus Chico. Am. Jour. Pub. Hyg., 1910, xx, 561) 

The undoubted presence of malaria in Guanajuato, Mexico, has frequently 
been shown by finding the plasmodium in the blood of patients. It is equally 
sure that there are no anopheles mosquitoes in the district. Since 1882 malaria 
has been much severer in character than formerly and the cases more numerous. 
Culex mosquitoes came to Mexico in 1888, but there was no increase in malaria 
as a consequence. Despite careful search no connection has been found between 
malaria and the culex mosquito. Communication with the coast cities is much 
easier and therefore more intimate than formerly. Fresh fruits brought from 
the coast are considered as the vehicle, and to account for the increase in the 
disease since 1882. RICHARD M. SMITH. 


Contribution of Experimental to Human Poliomyelitis 
(S. Flexner, New York. Journal A. M. A., Sept. 42, 1910) 

Flexner gives a résumé of the experimental contributions to our knowledge of 
human poliomyelitis. These he shows have yielded a number of important facts 
relating to the spontaneous disease in man. These facts include the discovery of 
the nature of the virus, of many of its properties, of certain important clinical 
and pathological peculiarities of this disease, of the phenomena of immunity, 
of a mode of spontaneous infection through the nasopharyngeal mucosa, and have 
also served as a basis on which to develop measures of prevention, and on which 
it is hoped to work out a successful treatment. The advances which have been 
made will make it possible to accurately determine whether the disease is a 
single clinical and pathologic entity or whether it is a generic name covering 
groups of symptoms and due to the effects of certain lesions of the brain and cord, 
of which it is not merely one, but the most important, variety. It is not improb- 
able he says that poliomyelitis, like meningitis, may be found to rise from several 
independent causes and that epidemic poliomyelitis, like epidemic meningitis, 
may be distinguished among the varieties by being always the result of a particu- 
lar microorganism. We have already evidence that certain animals like the dog, 
poultry, and possibly the horse, are subject to poliomyelitis due to a specia! 
germ in each case, H. M. BANNISTER. 


Clinical Features of Epidemic Poliomyelitis 
(L. E. Holt. Arch. Pediat., 1910, xravii, 641) 

Giving a brief history of the epidemics of the past five years, Holt says that 
it is hardly conceivable that such epidemics of poliomyelitis as have been 
recorded could previously have been passed over without recognition, and he 
believes that a wave of infection, starting apparently from Scandinavia, is gradu- 
ally spreading over this country, possibly over the world. Briefly summarized, 
the recent epidemics were as follows: 


1905 and 1906, Scandinavia, 2 epidemics, with total cases............... 1,053 
1907, New York City and vicinity, total cases....... . -2,000 
1907, 11 other epidemics, with total cases. oe 
1908, 8 epidemics, with total cases....... oe 
1909, 9 epidemics, with total cases..... re 


Holt believes there is no difference between the sporadic and the epidemic 
forms of the disease, except possibly in communicability and severity. The 
analogy to cerebrospinal meningitis is a very close one. Epidemics thus far 
reported have occurred invariably in the summer, but sporadic cases, though 
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more frequent in the summer, are observed throughout the year, and the identity 
of the two forms would seem to be demonstrated by the experiments on monkeys 
by Flexner, who transferred the disease from the organs of such a sporadic 
winter case. It would appear from statistics that the virulence of the infective 
agent is greater when the disease is epidemic, and this may explain the higher 
mortality and the greater communicability. In the Nebraska epidemic it was 
noted that the cases were more severe and the mortality higher in the latter part 
of the epidemic. The Massachusetts reports for 1907 showed the mortality in 
234 scattered (sporadic form) cases to have been 5 per cent. The mortality in 
1,659 cases in epidemics, previously reported by Holt, was 12 per cent. In 
fourteen more recent, localized epidemics, representing 1,209 cases, the mortality 
was 12.3 per cent. This correspondence Holt thinks is striking. A difference of 
opinion among observers as to whether the abortive forms should be included in 
the statistics vitiates to an extent the mortality percentage, but in various 
epidemics it has ranged from 6 to 20 per cent., averaging about 12 per cent. In 
sporadic cases the mortality is certainly much lower. The existence of abortive 
cases has been confirmed by the epidemics in New York, in Scandinavia and in 
other localities. The symptoms of this form while fairly uniform are not suffi- 
ciently characteristic to make the diagnosis when the cases are seen by them- 
selves, and when occurring sporadically would hardly be suspected. The onset 
is usually abrupt, with vomiting; there is constipation and fever, from 101 to 
103 F., hyperesthesia, pains in the back and neck, and sometimes stiffness of the 
neck. Prostration may be sufficient to keep the child in bed. The symptoms sub- 
side in two or three days and there is complete recovery. Holt believes that the 
reports of the epidemic in Tréstena, Sweden, and that at York, Nebraska, as 
well as some others, afford striking confirmation of the communicability of the 
disease. It seems to Holt to be conclusively shown that the disease under certain 
conditions is highly contagious, demanding during an epidemic strict quarantine. 
It is almost conclusive that healthy persons may be carriers of the disease, and 
that this may take place for a considerable time after contact with active cases, 
but there is no evidence of any other medium of contagion than those suffering 
with the disease or those exposed to it. A better understanding of the pathology 
suggests that a better term would be epidemic myelitis or epidemic myeloencepha- 
litis. J. B. CHAMPION. 


Should Epidemic Poliomyelitis be Quarantined? 
(G. P. Shidler. York, Nebraska) 

Shidler in reviewing the literature of epidemics of poliomyelitis, and especially 
the Nebraska epidemic of 1909, reaches the conclusion that poliomyelitis is highly 
contagious and should be strictly quarantined. Taking a list of sixty Nebraska 
eases as they occurred and ten other instances in which there was but a single 
case in a family of more than one child, he found that: 

“Thirty-four per cent. of cases occurred as single cases in families having 
more than one child; 44 per cent. occurred in families in which there were two 
or more children, all of whom acquired the diseases; 4 per cent occurred in fami- 
lies in which there was but the single child; 64 per cent. occurred in families in 
which there was more than a single child in the family affected. In forty-one 
families with a total of 150 children, eighty-six children, or 57 per cent., con- 
tracted the infection.” HENRY F., KEEVER. 


SYPHILIS AND TUBERCULOSIS 
Results with v. Pirquet’s Cutaneous Reaction and with the Injection or de- 
Pot Reaction 
(Nothmann. Arch. f. Kinderh., 1910, liii, Nos. 1-3, p. 146) 
In a series of children at the Diisseldorf Clinic for Pediatrics, Nothmann 
compared the results obtained with two different tuberculin tests—the v. Pirquet 
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test, and the injection test, giving the so-called dePot reaction. This consists 
in a subcutaneous thickening, sometimes accompanied by a reddening of the skin, 
at the site of the injection of a dose of highly diluted tuberculin so small that 
no generalized reaction occurs. In this series of cases a v. Pirquet test was per- 
formed on all; on those who showed no reaction after a week a second test was 
made; while to those who still showed no reaction, an injection of 1 c.c. of a 
1-1000 solution of tuberculin was given. If there was no reaction at first the 
dose was increased. The results were as follows: 47.1 per cent. gave positive 
reactions after the first v. Pirquet test; 18.6 per cent more gave a positive 
reaction at the second test, making 65.7 per cent. positive altogether; 11.3 per 
eent. more gave positive dePot reactions, giving a total 77 per cent. positive from 
all the tests. He also studied the disappearance of the v. Pirquet test in acute 
diseases. He considers that its disappearance in measles may be used as a point 
in diagnosis; and he found that it disappeared sometimes in the course of croup- 
ous pneumonia. G. L. MEIGs. 


Tuberculosis of the Ankle-Joint 
(J. W. Sever, Boston. Jour. Am. Med. Assn., Dec. 17, 1910) 

Sever notices the comparative frequency of tuberculosis of the ankle, it being 
greater than that of cases of tuberculosis of the elbow or shoulder joint in chil- 
dren. Boys seem to be more subject to it than girls, owing probably to their 
greater liability to trauma. A tuberculous family history is important, and about 
a fourth of the 213 cases observed in the Children’s Hospital, Boston, since 1868 
had other joints involved. The cases were usually of considerable duration when 
received, owing probably to irresponsibility of parents and mistaken diagnoses of 
sprains, ete. The onset is usually slow and the most frequent location of the 
disease is the astragalus, the os calcis coming next. The cardinal symptoms are 
pain, soreness, limp, swelling and muscle spasm. Chronic sprain, irritable flat- 
foot, syphilis and infectious arthritis are to be ruled out by the history. The 
pathology is like that of all other bone tuberculosis. The treatment is operative 
and non-operative. ‘The first thing is to prevent weight-bearing and to enforce 
rest, improve the general health, give plenty of restful outdoor life and nourish- 
ing food. Sever thinks there is a distinct advantage, in children at least, in a 
conservative plan of treatment. Radical operations on the joints and bones of 
children are not the best methods of treatment and are only indicated when 
everything else has failed to stop the progress of the disease. When operations 
are done they should be clean. No curetting should be allowed, and any bone or 
bones involved should be removed in toto with as little mutilation as possible. In 
any case there may be deformity needing correction after a cure which can be 
done by appropriate tenotomies or osteotomies, a sufficiently long time having 
elapsed to avoid any further lighting up of the original disease. The conclusions 
are summarized as follows: Tuberculosis of the ankle-joint and bones of the 
foot in children is insidious in its onset, chronic in its course, and attacks usually 
young children. The expectant or conservative method of treatment is preferable 
to the operative one. Time is saved and deformity less under the conservative 
plan than by the operative method. There is also less danger of secondary joint 
involvement and general tuberculosis by pursuing the non-operative plan. The 
disease may be associated with bone and joint tuberculosis in other parts of the 
body. The prognosis is fairly good for life, but poor for a good ankle-joint in 
which there is no disability. A certain number get a good functional ankle, with 
but slight deformity. In regard to the smaller metatarsal bones the results are 
good for joint motion. H. M. BANNISTER. 
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‘RESPIRATORY SYSTEM 
Pneumothorax 
(James B. Ayer. Boston Med. and Surg. Jour., 1910, claiii, 501) 

Ayer analyzes seventy-two cases of pneumothorax which have occurred at the 
Boston City Hospital since 1900, when the cases for the previous fifteen years 
were analyzed by Morse. During the twenty-eight years covered by the reports, 
69 per cent. of the cases were in tuberculous patients. Most of them had a his- 
tory of less than six months’ illness. Pain and dyspnea were the most common 
symptoms of onset. The opening from the lung into the pleural cavity is very 
small and occurs on the side of the most rapidly advancing process. Pneumo- 
thorax may follow long standing empyema. The onset in these cases does not 
usually show acute symptoms. Operative treatment is frequently permanently 
successful. In traumatic cases fluid develops rapidly; the air does not last long 
and is of no serious import. Two rare causes—echinococcus and subphrenic-intra- 
thoracic abscess—are reported. Nineteen per cent. and possibly 32 per cent. of 
the whole series were artificially produced. This percentage is too large and 
could be largely avoided by the use of a simpler and safer instrument in tapping. 
X-ray examination is of great use in diagnosis and prognosis, and in explaining 
the effect of treatment. RicHarp M. SMITH. 


GENITO-URINARY SYSTEM 


Bacterial Vaccines in Pyogenic Infections of the Urinary Tract 
(H. F. Hartwell. Boston Med. and Surg. Jour., 1910, clxiii, 472) 

The results of the use of vaccines in twenty-five cases of pyogenic infection of 
the urinary tract at the Massachusetts General Hospital are reported. The colon 
bacillus was the organism present in almost all of the cases. In females, in whom 
pyelitis or pyonephritis is the common lesion, the cases are essentially chronic, 
with exacerbations of acute symptoms. Vaccines had no effect in lessening the 
amount of pus or bacilluria or in preventing the acute exacerbations. In acute 
and subacute infections of the kidney pelvis, vaccines seem to offer promising 
results. Cases of nephrotomy with drainage were not influenced in any way by 
vaccines. In mild cases of bladder infection the irritation, frequency of urination 
and pain diminished steadily with treatment. Bacilluria was obstinate. Severe 
eases of cystitis were not benefited by vaccines. RicuarRD M. SMITH. 


EYE, EAR, NOSE AND THROAT 


Torticollis After Removal of Adenoids of Nasopharynx 
(J. Weinstein. Pediatrics, 1910, xati, 762) 

Weinstein reports two cases of torticollis following adenectomy at Scheier’s 
Poliklinik, Berlin. In each case the contraction of the sterno-cleido-mastoid 
muscle appeared three days after the operation, with much pain on moving the 
head. The symptoms disappeared entirely by the fifteenth day. He attributes the 
cause to trauma of the sterno-cleido-mastoid muscle. HENRY F. KEEVER. 





